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The  AUTHOR 

T  O 

4  - 

THE  TRULY  LEARNED 

AND 

Most  RESPECTABLE  BODIES 

The  UNI  VERSITI  ES  of 

Oxford  and  Cambridge* 

I  SHOULD  account  myfelf  guilty  of 
a  very  great  violation  of  the  high 
refpecl  I  both  owe  arid  pay  to  the 
two  molt  diflinguiflied  feats  of  learning 
and  nurferies  of  fcience  in  the  world, 
to  invoke  their  attention  or  regard 
to  any  fmall  medical  tradl  of  a  private 

nature  only _ —I  confefs  the  title  of 

this  little  piece  does  not  befpeak  it 
flich  as  to  claim  either  the  acceptance 

B  or 
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or  patronage  of  two  inch  venerable 

feminaries  of  univerfal  feience,  whole 
honourable  province  it  is  to  plan  out, 
and  rear  the  whole  fabric  of  learning, 
upon  the  moil  lolid  foundation,  and 
of  the  moft  fubftantial  materials. — -May 
the  edifice  ever  flourilh  and  never  de¬ 
cay  among  your  hands  ! - But  you 

will  readily  difeern  that  the  title  of 
thefe  difcourfes  is  in  a  great  mealiire 
ufed  as  an  occafion  to  throw  what 
Light  I  can  into  the  obfcurities  of  a 
fubjeft,  which  tho5  connected  with  my 
profefled  delign,  is  in  reality  of  a 
much  more  comprehenfive  nature, 
referring  not  only  to  the  principles 
of  medicine,  but  to  thole  of  philofo- 
phy  itlelf :  And  tho’  my  introducing 
thefe  views,  may  appear  in  this  work 
as  teeming  aberrations  from  its  title. 
You  will  alfo  difeover  in  the  work 
itfelf  feme  apology  both  for  my  re¬ 
taining  the  title  affixed  to  it,  and 
for  connecting  with  it  matters  I  could 

not 
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not  have  difcourfed  of  by  themfelves, 
without  a  great  deal  of  enlargment  and 
expence  of  time. 

I  cannot  perhaps  explicitly  exprels 
what  would  be  neceflary  to  point  out  the 
importance  of  the  views  contained  in 
the  following  flieets,  without  feeming  to 
arrogate  fomething  to  myfelf  that  may 
be  judged  neither  becoming  nor  due 
to  me.  But,  in  fliort,  my  intention 
is  to  introduce  and  recommend  to 
more  attentive  obfervation,  the  greateft 
in  point  of  quantity,  and  at  the  fame 
time,  the  molt  important  material  part 
of  our  conftitution ;  which  feems  in  a 
great  meafure  hitherto,  to  have  elcap- 
ed  the  notice  of  the  learned,  in  all 
the  analyies  that  have  been  made  of 
it. 


I  do  not  mean  to  fay,  that  their 
refearches  have  been  carried  on  with¬ 
out  the  greateft  penetration  and  fuc- 
cefs,  where-ever  they  have  directed  their 

B  2  attention; 
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attention ;  with  incomparably  more 
indeed  than  any  I  can  promife  to  fa - 
tisfy  my  readers  with*  on  that  parti¬ 
cular  part  of  our  compofltion  ;  which, 
nevertheless  I  cannot  help  fixing  up¬ 
on,  as  the  primary,  the  direct  and 
the  ultimate  principle  of  vitality,  and 
of  every  property  in  us,  that  con¬ 
tributes  to  it. 

The  old  phyficians  of  the  Galenical 
and  Peripatetic  fchools  Satisfied  them- 
felves  with  the  four  elements,  the  four 
occult  qualities,  and  the  four  tempera¬ 
ments  generated  out  of  thefe,  with 
which  they  tempered  up  the  known 
materials  of  our  frame,  fb  as  to  fatisfy 
their  own  ideas  of  all  its  various 
operations  and  functions. 

» 

When  thefe  were  difcovered  to  be 
infiifficient  (unjuft  I  cannot  call  them, 
fb  far  as  they  went)  for  erecting  a 
Scientific  fyfleni  of  medicine  upon, 
the  affiftance  of  mechanical  philofophy, 

when 
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when  it  was  revived,  was  engroffed  to 
aflift  in  carrying  on  the  work ;  and  be- 
fides  the  general  laws  of  Gravitation 
and  Attraction,  the  laws  of  Mechanics 
and  Hydralics  became  applied  to  the 
animal  fyftem,  and  had  affigned  to 
them  their  fliare  of  the  work;  and 
as  new  phoenomena,  diftinCtions,  and 
terms  for  them,  occurred  in  the  philofo- 
phical  refearches  of  the  learned,  thefe 
came  all  in  their  turn  to  be  engrafted 
allb  into  the  fyftem  of  human  nature: 
elective  affinities,  electricity,  animal 
irritation,  fpafm,  fixable  air,  and  laft 
of  all,  Life,  as  a  principle,  took  their 
fhares,  or  rather  their  fucceffive  turns 
as  reputed  caufes  of  the  phoenomena 
that  appear  eel  in  the  animal  fyftem. 

The  greateft  objection  that  can  be 
made  to  this  fluctuation  in  phyfiolo- 
gy  is,  that  as  new  principles  came 
to  be  aflumed,  former  ones  were  for- 
goten  and  negleCted ;  as  if  their  effici¬ 
ency  ceafed  immediately,  like  old 

B  3  minifters 
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minifters  in  a  ftate,  upon  the  intro¬ 
ducing  of  new  ones.  If  fucceeding 
enquiries  both  in  philofophy  and  phy- 
fiology,  had  retained  in  their  view 
the  placita  of  their  predeceftbrs,  as 
circumftances  not  to  be  loft  fight  of  or 
neglected,  tho’  not  to  be  alliimed  as 
principles,  the  Faculty  would  have 
attained  the  end  of  their  enquiries  more 
certainly,  than  by  being  fo  intent  on 
their  own  difcoveries,  as  to  neglect 
as  rubbifh,  all  thefe  circumftances  that 
were  formerly  of  fo  much  moment. 

I  have  often  been  furpriled  at  the 
fhort-fightedneis  of  philofophers  in  this 
reipect,  who  by  fuch  a  procedure  have 
often  rowed  themfelves  back  again  in¬ 
to  the  port  they  let  out  from,  when 
they  thought  themfelves  landed  on  the 
coaft  of  a  Terra  Incognita * 

We  have  an  eminent  inftance  of 
this  in  the  prelent  phyfiology.  No¬ 
thing  has  been  long  thought  more 


con- 
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contemptible  in  the  old  theory  of  me¬ 
dicine,  than  the  doflrine  of  the  four 
occult  qualities.  We  have  made  a  long 
voyage  from  that  port,  through  all  the 
mechanical  and  other  principles  of  mo¬ 
dern  philofophy ;  we  have  touched  at 
the  fortunate  iflands  of  eleffricity,  irri¬ 
tability,  fixed  air,  fpafm,  &c.  and  at 
prefent,  we  are  landed  again  at  heat, 
an  occult  effect  of  life,  an  occult  prin¬ 
ciple,  refident  in  the  animal  folids. — 
Is  this  any  thing  different  from  heat, 
one  of  the  four  occult  qualities  ?  When 
it  becomes  even  a  d offline  oi  the  fchools, 
that  animal  folids,  in  confequence  of 
efculent  matter  becoming  inch,  pofiefs 
heat  as  a  quality,  and  other  new  un¬ 
known  properties,  which  the  matter  they 
are  formed  of  contained  not  before ; 
it  becomes  highly  requifite  to  pay 
fome  attention  to  that  efiential  part  of 
our  frame,  capable  of  difplaying  all  thefe 
fuppofecl  principles,  which  has  lain  fo 
long  in  obfcurity. 
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V 

With  all  the  extravagance  and  atm 
fur  dities  of  the  alchymifts,  and  the  other 

firfl  cultivators  of  chymiflry,  they  are 

% 

the  only  fed;  of  phyficians,  who  leem 
to  have  extended  their  views  to  that  ele-? 
mentary  part  of  our  cordtitution,  which 
only  can  difcharge  all  thefe  phoenomena 
and  functions  in  it  that  have  been  re¬ 
duced  to  laft  principles,  only  becaufe 
our  extent  of  knowledge  in  mechanics 

cannot  folve  them, 

.  * 

All  their  vifionary  projefts  for  ob~ 
taining  the  philofopher’s  ftone,  the  ah 
caheft,  imiverlai  menftruum— the  uni- 
verfal  medicine,  &c.  proceeded  upon 
at  leaft  a  rational  prefumption,  that 
every  ilihftan.ee  in  nature  had  a  feminal 
origin,  or  was  generated  out  of  mate¬ 
rials  fo  animated,  as  to  aft  upon  other 
proper  fubfiances,  by  aflimilating  them 
to  its  nature.  This  ferninal  virtue,  they 
fuppoied  lay  in  an  animation  of  the  ma¬ 
terials  they  wrought  upon  in  finch  a 
manner,  that  the  elementary  anima 

they 


(  xiii  ) 

they  propofed  to  introduce  into,  and 
fix  in  it,  fliould  aft  fo  as  to  reduce  pro¬ 
per  fubftances  prefented  to  it,  into  the 
fame  organization  and  ftrufture  with 
\he  feminal  ferment, 

Whether  any  of thefe  philofbphers 
ever  made  gold  or  not,  or  whether  it 
lies  within  the  compafs  of  art  to  gene¬ 
rate  a  feminal  virtue  of  any  land  in 
matter  or  not,  is  not  the  queftion  :  yet, 
certainly,  they  philofophifed  juftly  in 
fuppofing  that  all  formal  bodies  were 
generated  by  a  feminal  virtue,  and  in 
fuppofing  that  that  feminal  virtue  lay 
in  the  animation  of  bodies  fo  as,  by  the 
fubfiance  of  fire,  to  qualify  it,  in  fitch 
.  organs,  to  aflimilate  other  terreftrial  ma¬ 
terials  under  proper  circumftances  into 
their  character ;  in  the  fame  manner 
as,  in  the  animal  ceconomy,  blood  car¬ 
ried  into  bones  becomes  bone,  into  car¬ 
tilages,  cartilage,  into  flefh,  flefh,  and 
into  ligaments,  ligament. 


The 
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The  moft  excellent  Boerhaave,  Who 
tederflood  well  the  doftrine  and  prin¬ 
ciples  of  the  alchymifts,  in  his  Analyfxs 
of  Fire,  has  outdone  all  others  in  his 
endeavours  to  eftablifh  the  univerfality 
and  importance  of  this  element,  and 
to  ftrip  it  of  its  myftic  drefs.  It  would 
have  been  impoffible  for  philofophers 
fince,  to  have  thought  of  introducing 
an  sether,  or  an  eleftrical  fire  of  un¬ 
known  origin  and  properties  diftinffc 
from  this,  or  to  have  refolved  fb  many 
of  its  fubtile  effects  into  immaterial  vir¬ 
tues  accreffing  to  bodies,  and  adyta  of 
natural  fubftances,  which  it  was  profane 
to  look  into,  or  to  attempt  to  inter¬ 
pret  or  refer  to  that  matter,  and  thefe 
powers  of  it,  which  may  be  perceived 
to  prefide  in  and  o\fer  all  natural  things. 

Though  the  mofl  obvious  phceno- 
mena  in  nature  tend  to  afcertain  be¬ 
yond  doubt,  that  the  matter  of  com¬ 
mon  light  or  fire  pervades  all  nature,  and 
fills  all  things;  yet  the  whole  has  been 

overlooked 
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overlooked  as  an  accidental  filtration 
that  implied  no  confequences,  nor  in- 
terferred  with  the  various  unintelligible 
properties  of  bodies,  which  they  pof- 
iefled  independent  of  it,  notwithftand- 
ing  its  inevitable  accefi  to  their  inner- 
moft  penetralia. 

It  is  evident,  that  the  natural  omni¬ 
potence  of  light  depends  on  the  ihru 
By  him,  in  a  natural  fenfe,  the  matter 
of  light,  or  of  fire  as  his  iflue,  is  om- 
niprefent  and  all-fufficient.  If  the  life 
of  all  things  depends  on  the  activity  he 
communicates  to  them ;  muft  not,  then, 
that  be  the  very  influence  that  gene¬ 
rates  and  maintains  that  life  in  all  its 
fpecific  characters,  in  every  being  ac¬ 
cording  to  its  kind  ? 

This  globe  is  only  an  accumulation 
of  terreflrial  materials  introduced  into 
this  boundlefs  ocean  of  folar  fluid,  for 
a  theatre  on  which  to  difplay  its  inex- 
hauftible  energy  and  powers,  in  confe- 

quence 
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qnence  of  the  mafs  being  fc  dilpoled 
and  arranged  by  its  Author*  as  to  be¬ 
come  a  feminal  bed  of  materials  for  it 
to  pierce,  animate  and  difplay  an  end- 
lefi  variety  and  fucceffion  of  beings  and 
life  in.  Without  any  limilar  forms  or 
properties  in  itfelf,  this  fluid  is  capable 
of  extricating  all  the  forms,  and  genera¬ 
ting  all  the  powers  of  nature  out  of  the 
materials  provided  for  it  to  poflefs. 

It  is  this*  fluid  that  in  feme  parts  of 
the  following  dilcourfes,  I  mean  to  point 
out,  and  recommend  to  the  attention 
of  every  candid  and  difcerning  enquirer, 
as  that  part  of  our  fubftance  which  is 
the  real  material  fubflratum  of  the  uni- 
verfal  properties  belonging  to  us  as  ter- 
reftrial  matter ;  of  the  generical  pro¬ 
perties  that  conftitute  us  animals,  and 
of  the  fpecific  ones  which  characterize 
us  human  creatures.  This  fubftance,  I 
apprehend,  it  is  that  imprefles  and  feeds 
the  diverfifled  fimilarities  of  the  diffe¬ 
rent  parts  of  our  competition,  and  the 

charaCteriftic 
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chara<5teriftic  figns  and  marks  of  our 
individuality  ;  while  by  a  virtual  concur¬ 
rence  and  fubtilifation  of  all  thefe  in  the 
feat  of  confcioulhels,  it  generates  our 
fenfes,  our  paffions,  our  habits,  our  vo¬ 
litions,  and  the  powers  fubfervient  to 
them ;  in  fhort,  that  whole  focal  con¬ 
centration  of  life  correfpondent  with 
every  part  of  our  form,  whofe  inceflant 
energy  fupports  every  vital,  natural  and 
animal  function  in  our  conftitution. 

The  difcourfe  on  the  caufes  of  the 
circulation  of  the  blood  is  fo  neceflarily 
connected  with  the  fame  fyftem  of 
views,  and  tends  lb  direftly  to  illuftrate 
the  neceflary  acceflbrineis  of  this  vital 
element  of  our  conftitutions,  to  the  dit- 
charge  of  that  important  work,  which, 
hitherto,  generally,  the  mechanical 
ftiocks  and  impulfes  of  the  heart,  and 
of  arteries,  have  been  deemed  fufficient 
to  execute,  that  I  judged  the  annexing 
of  the  iubftance  of  that  Lefture,  requi- 

hte 
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fite  to  the  illuftration  of  the  views  prin¬ 
cipally  offered  to  the  confideration  of 
the  Public  in  this  Treatife.  I  would 
have  added  to  thefe  a  Thefis,  published 
a  great  many  years  ago,  exprefsly  on 
the  fubjccf  of  Light ;  but,  as  I  hope, 
my  views  will  be  fufficiently  compre¬ 
hended  without  it,  I  am  unwilling  to 
encreafe  this  finall  volume  unnecefla- 

rily. 

I  am  not  of  confequence  enough  to 
render  this  addrefs  a  compliment  to  the 
dignified  Societies  I  have  taken  upon  me 
to  offer  it  to ;  though  I  intend  it  as  a 
mark  of  my  great  refpeft  for  them.  Ye 
are  too  wife,  and  too  judicious,  to  be 
flattered  into  a  partiality  for  falfe  or 
groundlefs  opinions  :  but  to  you  parti¬ 
cularly  belongs  the  enlarging  and  fyfte- 
tnatizing  of  Science ;  I  beg,  therefore, 
you  will  only  not  account  me  prefump- 
tuous  for  taking  the  liberty  of  prefent- 
ing,  with  the  greateft  relpecl,  the  views 

tained 
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contained  in  the  following  flieets,  as  an 

appeal  to  your  candour  and  difcern- 
ment. 


LONDON: 

Adelphi,  C 
May  8?  1776.  5 
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ERRATA, 

Page  80.  line  y.for  complexion  read  completion. 
Page  135.  line  18.  for  natural  read  neutral. 

Page  153.  line  15.  for  contact  read  concuflion. 

Page  182.  line  10.  for  as  read  whereas. 

Page  183.  line  5.  for  happens  read  happen. 

Page  192.  line  3,  note ,  for  relapfe  read  elapfe. 
Page  194.  line  20.  for  return  read  returns. 

Page  202.  line  8  .for  prifion  read  origin. 

Page  155.  line  8.  for  in  read  into. 

Page  269.  line  pfor  them  read  both. 


jV.  B.  The  Difcourfe  on  Fevers,  mentioned  page  162, 
as  a  part  of  this  work,  is  prevented  from  being  in¬ 
fer  ted  by  an  unforefcen  accident. 
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AN  E  N  OU  I  R  Y,  &  c. 

}T  happens  too  frequently*  that,  from 
fome  general*  imperfeft,  but  by 
no  means  exquifite,  analogy  among 
Symptoms,  very  different  difeafes  are 
either  miflaken  for  one  another,  or  are 
confounded  indifcriminately  together. 
There  is  not,  I  believe,  one  other  fuch 
general  caufe  of  miftakes  in  the  whole 
compals  of  the  practice  of  medicine, 
as  this.  Nor  can  this  caufe  of  errors 
be  redrefled,  until  fbme  medium  is  dife 
covered  and  eflablifhed  for  reducing 
men’s  aflumption  of  phyfical  principles, 
and  their  method  of  reafoning  upon 
fafts  to  a  greatex"  precifxon  and  uni¬ 
formity, 

C  There 
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There  certainly  is,  in  every  Science, 
feme  leading  Truths,  which,  like  the 
trank  and  greater  branches  of  a  tree, 
or  like  the  great  veffels  of  the  animal 
ceconomy,  communicating  with  every 
twigg  and  filament  of  each,  renders  the 
parts  of  the  whole  traceable,  either 
backward  or  forward,  and  demon* 
ftrably  unites  them  together*  He  would 
be  a  happy  Genius,  and  merit  much 
of  the  Public,  who  could  difcover  and 
Well  clemonftrate  thefe  leading  princi¬ 
ples,  and  truths  which  pervade  the 
whole,  and  unerringly  guide  the  un~ 
derftanding,  in  a  Science  of  fuch  im¬ 
portance  as  medicine  is,  when  the  know¬ 
ledge  of  it  comes  to  be  reduced  to 
practice  and  application. 

It  is  from  an  error  of  the  above- 
mentioned  kind,  from  fome  fimilarity 
of  fymptoms,  common  to  Hyfteric  and 
Hypochondriac  diieafes,  that  theie  two 
have  generally  been  accounted  analo¬ 
gous  difeafes,  diflinguiflied  in  their 
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names  only,  to  diftinguifh  the  fex  that 
is  the  flabj edt  of  the  difeafe.  But  this 
I  take  to  be  a  total  miflake;  which  I 
propole  to  correct  at  prefent,  princi¬ 
pally  by  endeavouring  to  alcertain  the 
nature  of  the  Hyfteric  difeafe,  and  by 
fliewing  that  it  is  a  dilbrder  peculiar  to 
the  female  conftitution,  originating  in 
it  from  caufes  that  have  no  exiftence  in 
the  habits  of  males.  With  the  fame 
propriety,  may  feme  Ipecies  of  Epilep- 
lies,  and  lome  fymptoms  occafionally 
produced  by  Worms,  be  ranked  with 
Hypochondriac  and  Hyfteric  difeafes, 
as  thefe  two  difbrders  can  be  confound¬ 
ed  with  one  another* 

In  order  therefore  to  form  as  clear 
and  adequate  conceptions  as  poffible 
of  the  Hyfterical  dilbrder  as  diflinguilh- 
ed  from  all  others,  I  apprehend  it  is  re- 
quifite  firlt  to  afcertain  what  is  common 
to  the  conftitution  of  both  fexes,  as  dife 
tinguilhed  from  what  is  peculiar  to  the 
nature  and  conftitution  of  females. 

G  2  CHAP. 
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C  H  A  P.  I. 

“ The  Identity  of  the  General  Nature  of  the 

Sexes . 

'"INHERE  Is  nothing,  fb  far  as  re- 
JL  (peels  difeafes  or  morbid  affecti¬ 
ons,  peculiar  to  males,  or  to  which 
females  are  not  ex  poled  in  common 

ft 

with  them.  As  Individuals  of  one  (pe¬ 
des,  they  have  a  common  conftitution 
reared  and  fupported  upon  the  fame 
general  animal  principles  and  laws,  and 
iiihiefl  to  the  fame  infirmities  and  affec- 
tlons  which  are  aceefforv  to  the  gene- 
rating  of  difeafes.  It  is  true  that  the 
different  degrees  of  that  common  con¬ 
futation  difpenied  to  each  fex,  and  in¬ 
deed  to  each  individual,  renders  one 
more  expofed  than  another  to  this  or 
the  other  difeafe,  yet  from  the  danger 
of  which  neither  is  totally  exempted. 


It 
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It  Is  alfo  true,  that  each  Sex  has  its 
own  charafteriftic  organs  and  parts 
which  the  other  has  not,  and  that  thefe 
may  be  the  feat  of  difeafes  ;  but  of  inch 
only  as  both  are  incident  to.  All  the 
parts  of  each  Sex,  however  diftinguifhed 
in  form  or  office,  are  competed  of  the 
feme  animal  materials,  folids  and  fluids, 
blocd-veflels  and  nerves,  membranes, 
and  glands,  &c.  which  are  Incident 
to  the  lame  cafetaltles  and  difeafes,  whe¬ 
ther  general  or  particular,  topical  or 
uni verfaL  In  fo  much  then  are  females 
or  the  feme  conftitutlon  with  men, 
that  I  do  not  recollect  that  dlfeafe  males 
are  liable  to,  that  women  are  ahfolutely 
exempted  from. 


Nay  more;  that  iyfleni  of  reciprocal 
defire  and  attraction,  that  principle  of 
coalefcence,  which,  by  the  irrefiflible  de- 
eiflon  of  the  excellent  Former  of  our 
natures,  bends  the  fexes  towards  each 
other,  and  is  ordained  to  unite  them 
infeparably  in  perfon,  affedtion,  and 

C  3  intereft; 
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intereft;  That,  I  fay,  can  afford  no 
foundation  for  the  chara&eriftic  diftiric- 
lion  of  the  fexes  I  enquire  after.  For 
a  fympathy  which  is  as  undillinguifli- 
able  in  its  feeling  by  the  different  fexes, 
as  joy  or  grief  is,  and  which  has  no¬ 
thing  in  it,  and  tends  to  nothing,  but 
what  is  mutual,  cannot,  by  any  dife 
order  of  it,  be  productive  of  difflmF 
lar  difeafes  or  effects  in  conftitutions 
formed  in  every  refpect  alike,  both  as 
to  materials  and  animal  compolition. 


C  -M  A  P* 
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CHAP.  II. 


The  Sexual  Degree  of  Bodily  Confutation 


belonging  to  Females . 


HOUGH  the  animal  nature  and 


JL  conftitution  of  females  in  every  re- 
fpeft  fymbolizes  with  that  of  males,  yet 
we  ourfelves  being  judges,  muft  admit 
that  there  is  a  great  odds  in  favour  of 
females,  in  refpeft  of  delicacy  of  frame. 

Naturalists  in  all  ages  have  al¬ 
lowed  this.  The  old  phyficians  exprefP 
ed  this  very  imperfeflly,  by  the  terms 
colder  and  hotter ;  nor  have  the  moderns 
come  more  up  to  the  point,  by  the 
diftin&ion  of  weaker  and  Jlronger.  If 
the  diftinftion  could  be  comprehended 
under  two  Epithets,  I  apprehend  the 
terms  finer  and  coarfer  would  come  much 
nearer  the  point;  as  the  fame  materials 
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and  pattern  may  be  manufactured  upon 
a  coarfer  or  finer  plan. 

In  females,  the  proportion  of  their 
fluids  to  the  folids  in  their  compofition 
is  greater ;  the  fluids  themfelves  are  left 
denfe  and  tenacious,  and  more  fiifcep- 
tible  of  rarefaction  than  in  males.  Their 

i  -  / 1 

folids,  both  in  their  ultimate  fibres, 
and  in  their  contexture  into  larger  vefi 
fels,  are  of  a  finer  extenfion  ;  and  both 
their  folids  and  fluids  are  more  yield¬ 
ing  and  lufceptible  of  the  influence 
and  energy  of  that  ethereal  fluid, 
which  is  the  immediate  principle  of 
mechanical,  natural,  or  animal  life : 
Hence  the  organs  of  their  ienfes  are  en¬ 
dowed  with  more  fiifceptiblenels;  their 
mufcles  and  ligaments  are  more  flexible 
and  aftive,  tho’  fooner  exhaufted,  and 
their  fkin  is  purer,  more  delicate  and 

'  (•  v  • 

extenfile  than  that  of  men. 

c.  •  •  -  '< 

On  thefe  accounts,  the  fenfes  of  fe¬ 
males  are  quicker  and  more  lively;  and 

though 
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though  they  cannot  vie  with  men  hi 
ftrength  and  robuftnefe  of  conftitutioa 
either  of  body  or  mind,  yet,  by  the 
flexibility  of  their  frame,  they  are 
formed  for  bearing  ftiocks  and  hi  flam¬ 
ing  alterations,  and  even  pains  in  their 
confutations,  which  that  of  males  would 
fink  under  the  impreflions  of. 

In  fliort,  they  are  not  colder  or  weak¬ 
er,  by  any  defeft  of  the  powers  of 
nature  rendering  them  lets  fufceptible  of 
a  perfect  animation,  but  by  a  finer  and 
more  fubtile  intention  of  its  energy. 
The  flexibility  and  foftnefs  of  their  frame 
is  a  defigned  work  of  art;  and  proceeds 
not  from  a  defect  of  nature,  leaving 
them  uncapable  of  being  fo  perfectly 
animated  by  the  powers  of  life  as  males 
are. 

As  I  have  once  and  again  made  men¬ 
tion  of  the  vital,  as  a  material  mecha¬ 
nical  principle,  I  think  it  requiilte,  in 
order  to  be  more  clearly  underflood  in 

the 
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the  fucceeding  parts  of  thefe  difoourfos, 
that  I  ftiould  here  explain  myfelf  up- 
on  that  fobject ;  premising  this,  that  I 
would  by  no  means  be  underftood  to 
include,  Confcioulhels,  and  thofo  higher 
powers  of  the  rational  foul,  which  ele¬ 
vate  our  capacities  for  the  reception  of 
intellectual  life  and  immortality,  in 
my  ideas  of  the  principle  of  animal  life. 


CHAP* 
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CHAP.  III. 

T he  Sidereal  Part  of  the  Conjlitution  of  all 
'Terrene  Bodies,  and  of  the  human  Frame 
in  -particular* 

IF  I  cannot  deliver  my  fentiments 
on  this  fubjedt  with  lufficient  con¬ 
viction,  I  will  at  lead  endeavour  to 
do  it  as  explicitly,  and  with  as  much 
precifion,  as  I  can. 

So  many  occult  qualities,  infcrutable 
principles,  and  indeterminate  powers 
have  been,  and  are,  by  Ancients  and 
Moderns,  introduced  into  a  co-opera¬ 
tion  with  the  materials  and  mechanifm 
of  the  animal  frame,  that  it  is  become 
impoifible  to  define  or  conceive,  what 
we  are  fuppofed  to  be  a  compofition  of, 
or  wherein  animal  life  confifts. 


The 
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The  whole,  in  my  opinion,  is  the 
refult  of,  and  ought  to  be  referred  to, 
material  mechanifin ;  and  my  reafon 
for  this  conclufion  is. 

If  all  thefe,  commonly  fuppofed  oc¬ 
cult  qualities  of  a&ivity  and  unintel¬ 
ligible  fymptoms  of  power  and  energy 

f  • 

refident  in,  or  annexed  to,  different 
material  fubftances  did  not  depend  on 
mechanifrn  and  that  only,  then  it  would 
be  impoffible  that  fiich  virtues  could  be 
either  generated  or  deftroyed. 

Philosophy  does  not  fuppofe  that 
mechanifin  can  affeft  fiich  properties 
of  bodies,  as  belong  to  them  indepen¬ 
dant  of  it.  Mechanifin,  or  a  new  diftri- 
bution  and  arrangement  of  materials, 
could  not  in  that  cafe  generate  elafti- 
city  out  of  non-el  allies  or  plaftics,  elec¬ 
trics  out  of  non-e]e£trics,  or  concoft 
life,  and  the  various  feemingly  unrelated 
fymptoms  of  vitality  in  the  animal  com- 
pofxtion,  out  of  materials  that  are 

endowed 
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endowed  with  none  of  thefe  principles. 
But  the  fadt  is,  that  Nature  #  leems  to 
have  an  unlimited  power  of  inverting 
and  changing,  and  generating  all  the 
Ipecific  qualities  of  bodies  according  to 
the  modulation  of  the  material  organs 
that  it  occupies. 

■  t 

Materially,  the  living  animal 
frame  coni ills  of  two  parts. - -Orga¬ 

nically,  it  is  diftinguilhable  into 
three  parts. 

That  ingenious  old  phyfician  and 
philolbpher,  Tachenius,  reduced  all  the 
natural  principles  of  things  into  acids 
and  alkalis  ;  the  one  the  foul,  the  other 
the  body  of  every  natural  fubftance. 

Change  the  terms,  and  the  truth  of 
his  doftrine  will  become  both  more 
evident  and  more  intelligible. 

*  By  Nature ,  I  would  always  be  underftood  to  mean, 
thefe  fubtile  principles  of  the  mechanifm  of  the  world, 
and  of  all  material  things  which  are  infenfible  as  caufes, 
and  difcover  themfelves  fenfiblyj  only  by  their  effects. 

Every 
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Every  material  being,  through  all 
the  forms  of  nature  that  have  been,  are, 
or  can  be  known,  is  a  compofition  of 
CELESTIAL  and  of  TERRESTRIAL 
matter.  This  diftribution  of  matter  into 
thefe  two  clafles,  which  is  the  real  key 
of  all  natural  knowledge,  not  only  difi 
tinguiflb.es  this  globe  from  the  celeftial 
fluid  in  which  it  fwims,  but  it  is  to  be 
applied  to  every  individual  terreftrial 
fiibftance ;  which  muft  be  confidered 
as  an  intimate  compofition  of  thefe  two 
elements  ;  the  latter  being  the  organ  or 
cafe  of  the  energy  of  the  former,  and 
the  modifier  of  its  ineeflant  activity  ; 
while  the  former  imprefles  thefe  charac¬ 
ters  on  the  latter,  which  are  known  by 
the  name  of  the  diftinguifliing  proper¬ 
ties  of  different  bodies. 

For  almoit  thefe  forty  years  paft, 
the  curious  have  been  teazing  this  celefi 
tial  matter  with  the  varied  experiments 
and  tricks  of  electricity,  with  fo  little 
fuccefs,  as  not  to  have  yet  afeertained, 

that 
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that  it  is  the  one  omniprefent  animating 
principle  of  all  natural  things,  upon 
which  every  property  and  phenome¬ 
non  of  material  being,  under  all  the 
metamorphofes  and  transfigurations  that 
natural  bodies  undergo,  depends ;  and 
without  which,  all  that  we  call  Body, 
would  remain  for  ever  an  inactive, 
paffive,  incoherent  calx. 

This  celeftial  matter  is  no  other  than 
the  fluid  of  LIGHT;  which,  accord¬ 
ing  to  the  variety  of  the  phenomena  by 
which  its  energy  has  been  difcovered 
to  us,  has  been  called  under  different 
circumftances.  Light,  Fire,  Ether,  Elec¬ 
trical  Aura,  Materia  Subtilis,  Materia 
Media,  &c.  and  which  at  other  times, 
has  been  ftripped  of  its  materiality  all 
together,  and  treated  as  a  principle 
annexed  to,  or  inherent  in  matter, 
under  the  terms  of.  Occult  Quality, 
Niftis,  Attraction,  Gravitation,  EleCtive 
Attraction,  Elafticity,  Irritability,  Sym¬ 
pathy,  Vital  Principle,  Life,  &c.  &c. 

I  SAID, 
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I  SAID,  that  ORGANICALLY  CONSI-* 
dered,  the  animal  living  frame  was 
distinguishable  into  three  parts  ;  name¬ 
ly,  Solids,  Fluids,  and  an  Etherial  F orm 
which  animates  every  particle  of  each  of 
thefe  in  our  composition. 

This  celeftial  part  of  our  constitution 
exifts  in  us,  and  indeed  in  every  other 
form  in  nature,  in  two  modes ;  name¬ 
ly  — — interftitially  and  organically. 

If  the  pores  of  gold  itfelf,  the  denied; 
of  all  known  earthly  dibftances,  exceed 
its  Solid  or  earthly  parts,  how  much 
greater  imift  the  proportion  of  Solar 
fluid  in  our  composition  be,  than  in 
that  of  gold  ? — ——Let  me  illuflrate  my 
meaning  by  an  example  of  the  moll 
Simple  of  all  known  bodies,  namely,  the 
element  of  water  ;  which  when  perfectly 
pure,  conSIfts,  So  far  as  human  analyfis 
or  penetration  can  clifcover,  of  perfect¬ 
ly  Similar  parts* 
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In  the  form  of  water,  thofe  fknilar 
parts  which  conftitute  die  fluid  imift 
have  interftices  between  them,  even 
-admitting  them  to  be  all  in  contaft 
with  one  another.  Water,  by  its  tranfi 
parency  certifies  our  fenfe,  that  light 
has  free  accefs  into  and  through  its  fub- 
ftance,  and  therefore  muft  fill  up  thefe 
interftices,  juft  as  water  does  a  fponge 
fcaked  in  it. 

Bu  T  we  know,  by  the  volatllifation 
of  water,  that  light  or  fire,  lias  not  only 
accefs  to  its  interftices,  but  penetrates 
and  occupies  its  fimilar  elementary  par¬ 
ticles  alfo ;  in  the  conformation  of  which 
particles,  the  character  of  water  confifts* 
Thefe  particles  could  not  be  rendered 
volatile  but  by  internal  dilatation,  nor 
could  they  be  dilated  but  by  fome- 
thing  that  reached  their  internal  parts. 

These  particles  then  are  the  orga~ 
mical  parts  of  water,  which  have  their 
individuality  as  feparable  elementary 

D  '  parts, 
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parts,  as  well  as  their  fimilarity  of  cha- 

* 

racier,  prefer  ved  by  that  etherial  prin¬ 
ciple  pofleffing  them,  1 

Th  ese  points  being  cleared,  they  yield 
a  clear  and  obvious  folution  of  all  theie. 
obfcurities  with  which  prefent  phyfiolo- 
gifts  puzzle  themfelves,  and  feem  difpoi- 
ed  to  reiblve  into  feme  incomprehenfible 
myftery ;  fuch  as,  What  is  the  principle 
of  life  ?  Wherein  does  it  confift  ?  Where, 
—in  the  folids  or  in  the  fluids,— does  it 
refide  ?  Is  it  not  plain,  that  both  mult 
be  neceflarily  the  immediate  organs  and 
receptacles  of  it ;  and  that  each  mud  he 
equally  accefibry  in  every  point  of  our 
frame,  to  the  fupport  of  its  vivacity 
in  the  other  ? 

■  The 


*  Modern  phyfiology  has  bewildered  the  ideas  and 
conceptions  of  pupils  in  the  fcience  of  medicine,  by  not 
diftinguiftiing  between  the  term  Life ?  ufed  metaphyfi- 
cally  for  our  fyftem  of  confcioufnefs,  or  as  a  refult  of 
cmr  whole  ccmpofition,  explicable  only  by  the  Creator  j 

and 
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The  vital  ftate  of  this  ether  in  our 
fluids,  lies  not  abftraftly  in  the  degree 
of  heat  it  exhibits  in  animals:  For 
heat  afcertains  the  quantity  only,  but 
not  the  modification  of  the  motion  of 
that  fluid  in  animals.  It  lies  not  in 
any  permanent  properties  in  the  com¬ 
ponent  parts  of  our  fluids;  but  it 
lies  in  that  fpecies  and  modification  of 
its  motion,  by  which  the  actual  con- 
ftant  progreffive  mutations  of  die  fluids 
are  carried  on,  of  which  the  mainten- 
-  ance  of  the  animal  heat  is  a  necefiary 
confequence. 

Whenever  the  fluids  have  pafled 
through  that  feries  of  mutations  or 
digeftions,  which  the  vital  ether  accom- 
piiflies  according  to  the  modifications 


and  the  fame  term  ufed  fhyfically ,  to  denote  the  natural 
power  that  prefides  in  our  frame,  reciprocally  regulat¬ 
ing?  and  regulated  by  the  mechanifm  and  difpofition 
of  the  whole,  and  c^f  every  part  and  particle  of  our  cor« 
porcal  frame. 

D  2,  of 
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of  the  diverfe  parts  In  and  according,  td 
which  it  acts,  then  they  are  either  fixed 
as  folids,  where  any  parts  will  admit 
of  them,  or  they  are  expelled  as  re» 
erementitious  fubjefls  become  effete* 
and  whole  vital  modifications  are  ex~ 
hauftedL 

By  the  medium  and  inftrumentality 
of  the  folids,  indeed,  the  vital  principle 
celebrates  thefe  functions,  acts  in  thefe 
directions,  and  with  that  ftahility  which 
could  not  be  attained  by  fluids  alone* 
though  their  incefiant  co-operation  in 
their  vafcular  ft  ate  is  eflentially  neceflary 
to  thefe  functions  of  vitality  that  ini- 
mediately  depend  bn  thefe  folids.  ■ 


In  fliort,  by  the  miremittent,  recipro¬ 
cal  cbrrufcations  of  this  vital  principle  in 

<  ■'  ;  .  x.  '  _  f. ,  •  1  ^  '  ' 

the  fluids  and  folids  upon  one  another. 


according  to  the  different  qualities  and 

confiftencies  they  affume  in  the  diffe- 

*  •  1 

rent  parts  of  our  coiiftitution,  is  the 
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whole  fyftem  of  life  diiplayed  and  maiii* 
■tainecl  in  every  individual. 

One  ftrange  opinion  I  muft  take  par¬ 
ticular  notice  of,  that  has  fomehow  or 
other  been  admitted  of  late*  and  pkfled 
current  among  many  phyfiologifts  5 
that,  namely,  the  fclids  are  ultimate¬ 
ly  an  accretion  of  earthy  particles,  fuck¬ 
ed  together,  fomehow  or  other  out  of 
the  blood,  by*  I  fuppofe,  their  elective 
attraction,  or  fome  fuch  imaginary  in¬ 
herent  power  of  aflbciation. 

Nature  in  my  opinion,  employs 
no  fuch  bodies  formally  in  her  opera¬ 
tions,  as  what  riaturalifts  and  chymifts 
mean  by  terreftrial  particles;  Caftially, 
there  may  at  times  be  found  fuch  inor- 
ganical  particles  as  are  called  terreftrial, 
floating  in  water  or  other  fluids ;  but 
earthy  particles  in  that  form,  Nature 
never  ufes  or  blends  ill  her  compofitions 

either  fluid  or  folid. 

. .  $ 
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Water,  falts,  and  oils,  are  the  for¬ 
mal  elements  file  ufes  in  all  her  opera* 
lions. 

The  laft  of thefe  is  Nature’s  final  con- 
coftion ;  and  out  of  thefe  oils  properly 
concofted,  condenied  and  incorporated 
with  a  certain  proportion  of  the  other 
elements,  are  all  the  ultimate  folids 
both  of  animals  and  vegetables  com- 
pofed.  Perhaps,  I  might  venture  to  in¬ 
clude  minerals  alfb.  I  doubt  if  Nature 
exhibits  any  folid,  without  employing 
what  Chymifts  have  called  Sulphur,  as 
the  principal  balls  of  them. 

I  know  nothing  of  any  kind  of  fixed 
air  eflential  to  their  compofition ;  except 
tome  elaftic  acidity  or  acidulous  effluvia 
that  may  be  drove  out  of  folids ;  which, 
while  it  entered  the  compofition,  and 
formed  a  conftituent  part  of  the  folid, 
was  cloathed  with  a  fblphureous  form 

*  This  matter  I  have  explained  my  opinion  more  fully 
upon,  in  a  note  towards  the  end  of  my  difcourfe,  on  the 
Caufes  of  the  Circulation  of  the  Blood. 


Th  i- 
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The  earth  that  remains  fo  plentifully 
after  the  calcination  of  iblicls,  is  no 
more  than  the  ruins  of  the  neutro-ialine 
and  oily  particles,  which  before  the  oil 
took  form,  was  the  neutralizing  part  of 
the  fait,  out  of  which  it  was  concofted 
ancl  inverted  into  an  oil ;  that  part  in 
the  oil  which  was  the  acid  exploding 
Into  actual  flame,  or  conilituting  the 
ignition  of  the  coal,  while  as  much  or 
the  neutralizing  part  of  it  as  is  not 
elevated  in  the  form  of  volatile  alkali, 
remains  in  the  form  of  an  inert  inor- 
ganical  earth*  Inorganical,  I  call  it,  in 
a  limited  fenfe ;  becaufe  it  is  no  form 
employed  in  the  precedes  of  Nature; 
but  no  terreftrial  fubftance  that  the  mat- 

\ 

ter  of  fire  or  light  has  accefs  to,  can  re- 

main  abfolutely  in  an  inorganical  ftate. 
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CHAR  IV. 


Of  the  Refinement  of  the  animal  'Principles  oj 


the  Female  Confiitution » 

■  i 

E  muff  be  very  partial  indeed, 
and  blind  to  the  decifion  of  Na¬ 


ture,.  who  is  not  confcious  of  the  feme 
liiperior  elegance  and  delicacy  In  the 
temper  and  fpirit  of  females,  as  there  is  in 
the  ftrafhire  of  their  perfon  and  fornix 
There  have  been  at  times,,  women  who* 


have  (hewed  themfelvcs  not  Incapable  of 
all  thefe  acquifrtions  of  learning,  and  of 
that  fuperiority  of  underftanding,  which 

all  men  boaft  of  in  a  few  of  their  (ex* 

•  '  -  r  • 

Nay,  if  there  is  much  re(pe<dablene(s 
of  capacity  in  that,  there  have  been 
women  too,  who  have  played  the  crafty 
ambitious  politician,  or  the  heroic  tyrant 
as  much  to  the  life  as  ever  any  man  did. 
But  there  are  pre-eminences  in  their  na¬ 
tural  difpofitions,  more  excellent  than 
thefe  that  are  clifplayed  fo  conlpicuoufly 

in 
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in  the  popular  walks  of  patiiotifm  or 
faction,  or  even  in  the  more  envied  and 
more  myftic  labyrinths  of  Hate. 

The  female  nature  is  moulded  for  a 
more  important  fuperiority  and  a  nobler 
department  in  the  republic  of  human  na¬ 
ture;  for  an  abfolut  e  j urifdiction  over  the 
regions  of  infancy  and  the  dawnings  of 
life  ;  where  human  nature  is  proud  of  its 
dependance,  and  obedience  is  the  molt 
exquifite  happinefs.  This  is  the  golden 
age  of  life,  when  females  Iway  the  de¬ 
motic  fceptre  of  unlimited  tenderndsand 

affection ;  where  the  loftieft  monarchs 

% 

never  can  enjoy  that  happinefs  in  com¬ 
manding,  that  they  have  felt  in  obedi¬ 
ence  and  dependance,  and  which  the 
beft  of  them  would,  if  they  could,  re¬ 
nounce  all  the  pageantry  of  greatnefs 
and  royalty  to  retafle  the  innocent 
carelefs  joys  of. 

In  truth,  the  minds  of  females,  as 
well  as  their  perfons,  are  formed  for  the 

mod 
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moll  important  offices  of  humanity; — > 
the  charge  of  infancy,  and  the  Inflam¬ 
ing  with  patience,  that  trouble  in  their 
own  perfbns,  which  is  annexed  to  their 
bringing  infants  into  life.  Therefore 
all  their  feelings  are  fofter  and  finer ;  all 
their  paffions  are  more  delicate  and  more 
exquifitely  tempered  with  fentiment ; 
their  imagination  is  more  lively  and 
fertile,  and  their  apprehenfion  is  quick¬ 
er.  At  the  fame  time,  their  temper  is 
more  mild  and  acquiefcent ;  their  mo¬ 
ral  lentiments  are  more  genuine  and 
pure ;  being  lels  corrupted  and  tar- 
niffied  with  the  diftindlions  and  fo- 
phifins  of  reafbning,  their  defires  and 
purfuits  are  more  limited  and  lefs  ex¬ 
orbitant  ;  their  engagements,  and  there¬ 
fore  their  enjoyments,  being  more  do- 
meftic  and  beneficent,  are  confequently 
more  virtuous  and  moral  in  their  nature. 

It  has ,  been  considered  by  feme  who 
would  be  thought  philofbphers,  as  a 
proof  of  female  weaknefs,  that  they  are 


more 


e  - 


(  59  ) 

more  fuJtceptible  of  religious  impreffions 
than  men.  But  when  we  confider  that 
the  evidence,  the  {lability,  and  impor¬ 
tance  of  religion,  is  baled  on  the  cer¬ 
tainty  of  the  evils  it  is  propofed  to  re- 
drels ;  and  that  nothing  but  the  invi- 
iible  truths  thereof,  and  its  Ipiritual  pro- 
Ipefts,  could  ever  have  been  found  an 
adequate  and  rational  balm  for  the  cer¬ 
tainty  of  death,  the  uncertainty  of  life ; 
the  miferies,  the  vanity,  the  folly, 
and  the  vices  of  human  nature  ;  when 
we  confider  thefe  things,  I  fay,  we 
muft  conclude  the  philofophy  of  fuch 
reafoners  weaker  than  the  credulity  of 
the  lex  they  affeft  to  impeach ;  for  what 
is  in  fact  a  valuable  excellence,  found¬ 
ed  on  the  conftitution  of  their  mind, 
and  the  department  affigned  them,  on 
the  ilage  of  temporary  exiftcnce.  If 
in  all  religious  aflemblies,  as  I  have 
heard  it  often  obferved  as  a  reflection 
on  the  fex,  the  women  out-number  the 
men,  I  would  have  Inch  candid  cenfors  to 
remember,  that  the  deficiency  of  males 
on  fiich  occafions,  is  not  to  be  attribut¬ 
ed 


# 
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ed  to  the  fiiperior  cautioufnefs  of  their* 
tinderftanding  againft  fedudtion,  but 
to  the  greater  indifference  of  their  minds 
to  the  fubjeti. 

*  k  ‘  ■  -  .  ’  s;\ 

In  fine,  as  women  are  affigned  on  the 
theatre  of  life,  a  ftries  of  labour,  fuffer- 
ing,  and  tender  duties,  in  the  cherishing 
and  rearing  of  infant-being,  which  the 
refractory,  unfuiceptible  compofition  of 
males  disqualifies  them  for;  therefore, 
they  are  diftinguifhed  with  a  refine¬ 
ment  in  the  execution  of  their  whole 
frame,  both  of  Body  and  of  Mind, 
which  would  render  them  the  objects 
of  our  envy,  if  the  whole  was  not 
wrought  up  into  a  captivating  elegance* 
not  to  excite  tranfitory  delight,  but  to 
engage  us  into  union  with  them  for  life, 
and  animate  us  with  every  tender  fen- 
timent  and  attention  that  can  contribute 
to  their  happinefs,  or  alleviate  the 
lufferings  and  afflictions  they  are  necef* 
farily  expofed  to,  in  fulfilling  the  ordi¬ 
nances  of  their  fex* 


\ 
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CHAP.  V. 

'  % 

The  Gajualities  and  Incidents  to  'which  the 
Female  Constitution  is  expofed . 

THERE  are  many  peculiarities  In. 

the  conftitution  and  circumftances 
of  females,  that  operate  as  caufes,  un¬ 
known  to  males,  of  almoft  all  thefe 

j  ■  *  ■  t 

dileales  that  both  lexes  are  fubjeft  to  in 
common;  therefore  it  is  no  wonder 
if  that  lex  is  accounted  tender  and 
more  fubjeft  to  difeafes  than  men ;  but 
this  is  not  through  the  infirmity  of  their 

f 

conftitution,  but  by  reafon  of  the  vari¬ 
ous  viciftitudes  and  revolutions  in  it. 

Both  fcxcs  are  ilibject  to  a  change 
of  conftitution,  in  palling  from  puerility, 
or  a  ftate  of  nonage,  (during  which 
period,  their  conftitutions  may  be  ac¬ 
counted  the  lame,)  into  puberty ;  or 
that  age  in  which  the  plan  of  nature  in 

diftinguiftiing 


(  } 

diftinguifliing  the  Sexes*  begins  to  un¬ 
fold  and  explain  itfelf. 

-v*  v  '  .-  «  ,  •  V 

The  conftitution  of  males  rarely  fuf- 
fers  any  danger*  and  not  unfrequeiitly 
is  improved  or  mended*  particularly  of 
fbrne  difeaies,  by  that  change.  The 
reafbn  is,  becaufe,  at  that  period.  Na¬ 
ture  has  no  new,  involuntary  fources  of 
fecretion,  or  drainers  of  fluids  to  open 
in  them. 

In  females,  on  the  contrary,  Nature 
at  that  time  has  an  involuntary  deriva¬ 
tion  from  their  fluids,  which  it  was  un- 
acctiftorned  to  before,-  to  open  and  to 
eftablifli  for  the  future.  If  there  is  any 
difeafe,  topical  weaknefs,  or  flaw  in  the 
conftitution,  when  Nature  comes  to  ad- 
drefs  itlelf  to  the  accomplishing  of  this 
great  -change;  thefe  not  only  aft  as 
impediments  to  the  defign  of  nature, 
and  are  the  cauies  of  difturbing  the 
whole  conftitution,  and  of  bringing  on 
a  bad  habit,  or  encreaiing  the  diforders 

of 
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of  it ;  but  if  the  different  parts  of  the 
eonflitution  are  not  all  equally  firm  and 
qualified  to  refill  the  encreafed  momen¬ 
tum  of  the  blood  at  that  time,  the  di¬ 
rection  of  Nature  becomes  inverted, 
and  the  lungs,  for  example,  or  any 
other  weak  part  becomes  die  recepta¬ 
cle  of  that  fluid,  which  was  intended  to 
be  feparated  from  the  blood,  by  a  na¬ 
tural  channel. 

Though  the  periodical  derivation 
peculiar  to  the  female  fex,  is  neither 
accompliflied  nor  determined  in  its  pe¬ 
riods,  by  a  mere  plethora,  or  overfulnefs 
of  the  blood-vellels  ;  yet  whenever  that 
difcharge  is  fiipprefled,  it  is  lure  to  induce 
a  plethora.  In  other  words,  the  confti- 
tution  in  its  natural  ftate  of  health,  opens 
thefe  periodical  fountains  of  public  life, 
as  they  may  not  improperly  be  termed, 
not  becaufe  it  is  over-full  of  blood,  but  by 
a  fecret  vital  irritation  on  thefe  organs, 

v  O  p 

difpofing  them  to  remit  tjieir  ordinary 
retentive  power,  in  order  to  keep  them 

in 
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in  exercife,  and  prepared  always  for 
Biiniftering  elementary  living  iubftanee 
to  new  principles  of  being.  In  any 
diiappointment  therefore  that  Nature 
meets  with  in  the  performing  of  this  de¬ 
rivation,  it  is  the  refiftance  to  the  ten¬ 
dency  or  nifiis  of  the  fluids,  and  not 
-an  univerfal  overfulnels  of  them  through 
the  whole  constitution,  that  is  the  caufe 
of  the  plethora,  and  diforder  felt  in  the 
habit. 

There  are  fimdry  caufes  that  render 
tins  periodical  fubftraftion  from  the  fe¬ 
male  blood  very  critical  and  apt  to  be 
difturbed,  to  the  great  hurt  and  danger 
of’  their  confutation. 

%  ■  ...  .s  ' 

,,  i'  •  y.  -  y 

All  other  natural  derivations  are 

open  from  the  beginning  of  life ; 
Nature,  from  the  moment  of  birth, 
is  habituated  to  them ;  therefore  its 
courfes  are  well  eftablljfhed.  Not  only 
fo,  but  in  all  other  fecretions.  Nature  is 
uninterruptedly,  and  without  ceflation 

employed: 

,  ,  '  i  * 
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employed :  Perlpiration,  the  fecretions 
of  all  the  glands,  <&c-.  go  on  without 
in  ter  million.  But  this  charafteriftic 
derivation  of  the  female  lex,  is  perio¬ 
dical  and  fiationary,  and  fufpended  by 
reflations,  far  more  prolonged  than  the 
duration  of  its  flux  is* 

Again,  this  flux  has  its  period  of  Anal 
termination  as  well  as  of  firft  commen- 
ment ;  the  one  as  much  fuhjeft  to  acci¬ 
dents  affecting  the  health  and  conflitu- 

tion  as  the  other.  Add  to  all  this,  that 

*  .  . '  *  .  •  *  , , 

the  fluid  thrown  off  in  this  operation 

peculiar  to  the  female  nature,  is  not  art 
altered  fluid,  a  changed  liquor  concoft- 
ed  and  drained  off  by  any  glands.  It 

is  pure,  perhaps  the  pureft,  moft  vital 

✓ 

and  animated  blood  ;  which  Nature  in 
no  other  cafe  has  regularly  deftined  for 
fecretion  or  being  parted  with,  othef- 
wife  than  by  tranfmutation  into  other 
more  permeable  fluids* 


All, 


(  66  ) 

All  thefe  circumftances  are  like  fo 
many  critical  points,  upon  which  the 
health  and  well-being  of  the  feminine 
nature  momentarily  depends. 

How  various  again  are  the  accidents 
to  which  the  health  and  conftitutions  of 
females  are  expofed  during  pregnancy, 
and  of  how  many  different  kinds,  ac¬ 
cording  to  the  different  ftages  of  it !  It 
exceeds  the  intention  of  this  under¬ 
taking,  to  clais  or  enumerate  them. 

But  fiippoflng,  what  happens  for  a 
wonder  only  in  a  few  very  happy  con- 
ftitutions,  that  a  woman  efeapes  all  thefe, 
yet  certain  trouble  and  anguiffi,  be- 
fides  many  uncertain  difficulties  and 
dangers,  attend  her  period  of  delivery. 
Though  both  mother  and  infant  efcape 
alive,  yet  Nature  has  ordained  that  the 
breaking*  up  of  ilicli  an  intimate  union, 
the  rending  of  life  from  life,  (hall  not 
be  effected  without  exquifite  ftiffering 
and  pain ;  while  danger  hovers  over 

every 
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every  hour  of  the  mother’s  recovery 
from  thefe  Chocks,  till  Nature  has  re¬ 
paired  them,  and  re-eftablifhed  the  con- 
ftitution  again,  in  the  habits  of  the  Sex. 
In  fliort,  the  only  duty  peculiar  to  the 
lex,  in  which  Duty,  and  Pleafure,  and 
Benefit  to  the  Conftitution,  are  almoft 
perpetually  united,  is  Nurfing.  There 
is  no  pleafure  lb  pure  or  more  exquifite, 
nor  any  duty  fo  falutary  and  wholefome 
as  that  is  in  general ;  though  not  uni- 
Verfally. 
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CHAP. 


VI. 


The  dharaQerilUc  of  the  Female  Nature  and 

Conjlitution. 


TGIILY  ufeful  as  anatomy  is,  in 
acquainting  us  with  the  Organs, 
their  Structure,  their  relative  parts,  Re¬ 
lations  and  Connections,  Intercommuni¬ 
cations,  &c*  in  and  by  which  the  differ¬ 
ent  functions  of  our  fyftem  are  difcharg- 
ed ;  yet  it  goes  but  a  very  fhort  way  in 
unfolding  to  us  the  diverlified  fpecifie 
powers  of  each  Organ.  What  that  fpe- 
cific  power  and  ftrucfure  in  them  is, 
which  enables  one  gland  to  concodt  and 
fecrete  one  kind  of  humour,  and  ano¬ 
ther  gland,  another  kind,  lies  out  of 
the  teach  of  the  knife,  of  injections,  or 
the  optical  glals  to  deteft.  Therefore 
the  ultimate  objeft  of  all  thefe  labours 
in  phyfiology,  tends  only  to  adore  the 
underftanduig  of  this  conclufion,  that 

rnecha- 


mechanifin  is  abfolutely  neceflary  to 
Nature,  in  all  her  molt  refined  and  ulti¬ 
mate  operations. 

a* 

But  as  Nature  does  nothing  without 
mechanifin,  flie  has  alfc  a  wonderful 
power  (indeed  the  moft  wonderful  part 
of  all  her  proceftes)  of  generating  her 
own  future  organs,  in  bringing  forth 
new  individuals*  > 

In  this  only  is  the  power  of  Nature 
limited;  She  cannot  aft  determinately 
in  generating  new  beings,  excepting  in 
a  fyftem  fimilar  to  the  beings  flie  gene¬ 
rates.  In  fiich,  flie  has  an  inexhaufti- 
ble  power  of  generation ;  but  without 
organs  firft  compiled  for  her  to  aft  in, 
file  never  could  have  produced  one  de¬ 
terminate  being.  The  firft;  produftion 
of  mechanifin  throughout  the  whole 
compafs  of  Nature  is,  therefore,  as 
much  a  work  of  the  Creator,  as  the 
birth  of  matter  itfelf. 
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After  all  that  Is  known  of  animal- 
cute,  and  ova,  and  of  embryo's  found 
in  the  Fallopian  tubes,  <&c.  the  aft  of 
generation,  and  what  individually  each 
fex  contributes  to  It,  remains  ftill  a 
myftery.  Whether  one  fex  furnifties 
the  rudiaxental  organ  of  an  Individual, 

and  the  other  excites  the  firft  determi- 

.  ♦  •  ••  ■  -  . 

Bate  aftioii  of  that  etberial  principle 
that  Is  to  animate  and  pofieis  it,  I  will  not 
determine.  However,  I  muft  fay,  that 
I  think  the  learned  and  fagacious  Dr. 
Harvey's  theory  on  that  ftibjeft,  has  ftill 
more  veriftmilitucle  in  it,  than  the  doc¬ 
trine  of  the  animalcute,  and  their  nidi 
■  '  ■/  ■  •  .  •. 

or  ova ;  which  to  me  carries  this  abftir- 
dity  in  It,  that  ultimately  it  makes  ge¬ 
neration  the  work  of  the  male  alone ; 
and  which  is  ftill  more  ablurd,  it  re¬ 
duces  the  generation  of  living  animals 
to  the  mere  fecretion  of  a  gland  or 
glands.  Why  ftiould  Paracel fus's  re¬ 
ceipt  in  his  Archldoxis,  for  hatching 
homunculi,  be  reckoned  incredible  by 
people  who  Can  believe  this  l 
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What  generation  is,  I  lay,  I  know  not; 
but  there  are  two  things  relating  to  it, 
that  I  have  no  doubt  of.  The  firft  is,  that 
the  wills  of  the  fexes  have  as  immediate 
a  concern  in  it,  and  operate  as  imme¬ 
diately  by  their  concurrence,  as  either 
their  organs  or  their  fluids  do.  The 
other  is,  that  it  is  a  fimple  act,  which  is 
perhaps  as  momentary  as  a  flroke  of 
electricity  itfelf. 

But  however  thefe  things  are,  my 
lubjeft  has  no  further  concern  with 
them ;  becaufe  I  cannot  reft  the  crite¬ 
rion  of  the  female  character  on  a  tran- 
fient  aft,  in  which  it  is  impoffible  to 
diftinguifti  between  two  efficients,  where 
the  effeft  is  one  and  common,  how¬ 
ever  diftinguiftiable  the  mode  of  their 
concurrence  may  be  conlidered. 

Upon  this  impreffion  of  themfelves 
ftruck  by  the  fexes,  it  is,  that  the  cha- 
rafteriftic  powers  of  the  female  fex  be¬ 
gin  to  operate  and  dilplay  themfelves. 

E  4  Gene- 
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Ge  nerati  on  Is  an  act  of  the  fexes ;  hut 
conception  Is  the  proper,  foie  work 
pf  the  female  nature ;  and  as  conferva- 
tion  ought,  with  the  ftriftelt  propriety, 
to  be  confidejred  as  a  continued  aft  of 
creation,  fo  is  pregnancy  in  reality,  a 
continued  aft  of  conception.  It  .is  for 
the  fake  of  this  important  work,  that 
the  Author  of  our  being  has  adorned 
the  fox  with  ail  diat  comparative  deli¬ 
cacy  and  elegance  of  body  and  mind, 
which  I  have  already  hinted  at. 

Infidelity  and  credulity  are  often 
as  intimate  affbciates  in  philofophical 
as  in  religious  reiearches,.  Many  phy- 
fiologifts,  who  make  no  doubt  of  the 
do  ft  rme  of  Animalcule  >  already  hinted 
at,  are  abfolute  infidels  as  to  the  poffibi- 
of  infants  receiving  marks  in  the, 
womb,  from  the  Imagination  of  the 
mother  ;  but  fuch  ex  am, pies  are  too  fre¬ 
quent  and  too  well  atteiled,  to  receive 
(Ilfcredit  from  an  occasional  philofophic 
fcepticifm,  and  to  be  reduced  to  thq 

article 


article  of  mere  contingency*  I  rnyfelf 
have  feen  inftances  of  children  born  not 
only  with  marks,  but  with  open  runn¬ 
ing  fores,  fimilar,  both  in  their  feat, 
extent,  and  appearance,  to  accidental 
injuries  the  mother  received  during  her 
pregnancy 

There  is  as  certain  a  correfpondence 
between  the  mind  or  imagination  of 
the  mother,  and  the  form  of  the  infant 
in  the  womb,  as  there  is  between  an 
objecd,  and  its  image  in  a  mirror.  The 
medium  of  this  communication  with 


*  A  pregnant  gentlewoman  {landing  on  the  leaf  of  a 
folding-table  to  reach  at  fomething,  the  leaf  gave  way- 
under  her,  and  in  her  fall,  the  edge  of  the  table  dripped 
her  leg  and  thigh  of  the  fcarf-fkin,  from  the  ancle,  to 
the  middle  of  her  thigh.  The  child  was  born  with  an 
open  oozing  tetter  of  the  fame  extent  on  its  leg  and 
thigh,  which  fometimes  had  been  fkinned  over,  though  it 
always  broke  out  in  a  fhort  time  after.  I  was  confulted 
about  that  fore,  when  the  boy  was  about  eight  or  nine 
years  old,  and  in  other  refpedls  a  very  healthy  child. 
Various  other  inftances  of  marks  fo  impreiled  I  could 
adduce  from  my  ow$  knowledge. 


die 


(  74  ) 

the  infant,  muft  be  the  fame  with  the 
medium  of  its  nourifhment. 

This  reflection  of  the  female  mind, 
or  of  the  form  of  life  there,  upon  the 
feat  of  coalefcence  between  the  mother 
and  the  child,  is,  in  my  opinion,  that 
very  thing  in  which  the  female  cha¬ 
racter  confifts;  and  is  the  primary  caufe 
of  that  coalefcence  itfelf  between  the 
mother  and  the  embryo*  The  one  is 
thereby  formed  and  qualified  for  irradi¬ 
ating,  what  the  other  is  formed  for  draw¬ 
ing  and  taking  in.  It  is  this  which 
opens  the  fources  of  the  mother’s  vital 
fluids,  to  the  demands  of  infant  nature : 
Juft  as  the  breafts,  which  were  empty 
immediately  before,  are  well  known  to 
fill  and  flow,  when  the  mother’s  tender- 
neis  begins  to  glow  on  the  immediate 
profpeCl  of  laying  the  infant  to  her 
bofom,  that  fire  has  been  for  feme  time 
abfent  from. 


%  / 
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There  are  fome  doftrines,  and  this 
is  one  of  them,  that  demand  illuftra- 
tion,  rather  than  confirmation :  In 
other  words,  illnftration  is  the  moft  fa- 
tisfaclory  confirmation  that  can  be  given 
of  them.  This  I  fliall  attempt. 

There  is  the  fame  reafbn  for  faying 
that  a  child  in  the  womb  lives  commu¬ 
nicatively,  as  that  it  is  nouriflied  com¬ 
municatively.  Tho’  prefent  phyfiolo- 
srifls  have  not  determined  what  life  is  : 

O  ^ 

they  all  agree  that  it  is  a  principle  difi 
tincl  from  the  known  materials,  and 
fen  fible  mechanifm,  of  our  compofition ; 
but  while  we  live,  I  fiippofe  they  will 
admit,  it  is  every  where  a  concomitant 
of  our  fubftance. 

As  the  exiflence  of  this  principle  is 
known  to  ourfelves,  and  to  one  another, 
by  the  confcious  operations  of  our 
minds  ;  we  have  as  good  reafbn  to  call 
the  feat  of  thefe  operations,  the  foun¬ 
tain  of  life  fliedding  itfelf  through  every 

particle 
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particle  of  our  frame,  as  we  have  to  call 
the  heart,  the  fountain  of  our  fluids® 

Though  we  think  conlcioufly,  it 
does  not  follow,  that  we  are  confcious 
of  all  that  is  performed  in  this  fountain 
of  life,  or  that  coiifciouftiefs  attends  all 
its  inceffant  functions .  When  we  will 
the  motion  of  our  eye,  or  of  our  toe, 
we  are  inconfcious  of  either  the  reality, 
or  of  the  manner  of  the  will’s  addreffing 
itfelf  to  thefe  parts.  At  the  feme  time, 
we  are  as  certain,  as  neceflary  confe- 
quences  can  make  us,  that  the  will  could 
never  reach  thefe  members,  unleis  in 
the  feat  of  its  aftion,  it  found  feme 
thing  that  correlponded  with  them. 

Can  we  have  any  ftronger  rational 
demonftration,  that  there  is  an  active, 
living,  material  image  of  the  whole 
frame,  in  the  fountain  of  life,  with 
which  the  confeious  mind  correfponds 
at  plealiire  ?  But  though  we  feel  this 
principle  fubfervient  to  our  Confciouf- 

nefe 
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nels  in  actuating  our  frame,  it  does  not 
follow,  that  this  is  all  the  office  it  has 
to  perform.  On  the  contrary,  we  muft 
conclude,  that  the  fame  principle  muft 
infenfibly  to  ourfelves  perform  all  its 
vital  functions  by  the  feme  kind  of 
energy. 

•  •  *  ■  ■  •  -  •  ■  '  ■  •  t 

We  have  many  other  circumftances 
to  fatisfy  us,  that  it  lives  in  neceflary 
and  uninterrupted  influencing  corre- 
fpondence  with  eveiy  part ;  infomuch, 
that  it  would  appear,  if  any  part  of 
that  image  was  to  be  obliterated  in  the 
fountain  of  life,  or  its  communication 
with  any  part  interrupted  or  broken  off, 
that  part  would  ceafe  to  live  inftanta- 
neoufly,  though  the  accefs  of  our  fluids 
to  it  was  ever  fo  free. 

That  this  living  modulation  of  our 
whole  frame,  fupported  by  the  re-ac¬ 
tion  of  every  living  part,  or  by  the 
reaction  of  life  in  every  part,  upon  the 
fountain  of  life  in  our  compofition, 

has 
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has  neceffitrily  the  fame  inftantaneous 
and  permanent  reaction  on  every  part, 
is,  in  my  opinion,  a  neceflary  confer 
quence:  And  that  it  is  fo  in  fact,  we 
have  demonftration  from  the  momen¬ 
tary  effects  dilplayecl  through  the  whole 
fyftem  of  our  conftitution,  whenever 
this  model  of  ourfelves  in  the  fountain 
of  vitality,  is  agitated  in  any  fpecific 
manner  by  our  confcious  paffions  of 
Love,  Anger,  Fear,  Shame,  Joy,  etc. 

When  this  is  evidently  the  cafe,  can 
it  be  any  wonder,  or  in  any  meafure 
unfuppofable,  that  a  particular  part  of 
the  human  conftitution  may  be  fo  form¬ 
ed  as  to  be  fufeeptible  of  an  impreffion 
or  regeneration  of  this  intire  image  de¬ 
lineated  and  preferved  in  it  for  tranf- 
miffion  to  new  beings,  when  they  come 
to  be  prefented  and  annexed  to  it? 
This  1  have  no  manner  of  doubt  is  mat¬ 
ter  of  faff,  in  regard  to  the  organ  and 
feat  of  conception  in  the  female  lex. 


This 
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This  image  of  the  whole  frame  of 

every  animal  in  the  centre  and  fountain 
* 

of  life,  which  flieds  its  irradiations  into 
every  part  it  is  the  reprefentative  of,  I 
cannot  by  fimilitude  give  a  clearer  and 
more  diftinft  idea  of,  than  by  comparing 
it  to  the  aftion  of  light  in  a  focus,  which 
contains  as  it  were  in  a  point,  all  that  is 
delineated  beyond .  it  in  an  extended 
landfcape. 

Though  I  look  upon  this  as  a  very 
near  fimilitude  to  the  idea  I  would  con¬ 
vey  of  what  muft  be  a  matter  of  fact, 
however  it  is  explained,  yet  when  on 
this  fubjeft  I  ufe  the  term  Image,  or  any 
other  fimilar  to  it,  I  would  not  be  under- 
ftood  optically  or  literally.  I  mean  a 
potential  image,  if  I  may  ufe  the  phrafe ; 
where  there  is,  without  the  leaft  confu- 
fion  of  parts,  as  diftinct  a  concentration 
of  the  powers  of  life,  as  there  is  of  forms 
in  the  focus  of  a  perlpective  glais. 


Though 


(  So  ) 

Though  an  Infant  in  the  womb  has 
all  the  members  and  organs,  and  the 
lame  connections  eftablifhed  among 
them,  which  one  that  is  born  has,  yet 
certain  it  is,  that  none  of  them  aft  offi¬ 
cially,  until  they  receive  a  proper  ute¬ 
rine  complexion.  They  have  nothing 
perfonal  In  their  fenfes,  motions  or  fecre- 
tions  ;  thefe  all  follow  the  habit  of  the 
mother,  and  are  affected  by  her  feel¬ 
ings  and  fenfations  both  of  body  and 
mind.  They  are  fliocked,  influenced, 
and  affefted  through  her.  Their  life, 
as  well  as  their  fluids  and  folicls,  are 
tier’s :  the  whole  is  common  to  both: 
the  life  of  the  infant  in  that  ftate  is  to¬ 
tally  derivative. 

That  wonderful  elaboratory  of  hu¬ 
man  nature,  the  organ  of  conception 
in  the  female  lex,  muft  have  a  capacity 
In  itfelf,  by  feme  dilplay  of  Wifdom  In 
its  ftrufture  or  contexture,  of  regenerate 
big  in  itfelf  that  whole  form,  and  all 
thole  powers  of  life  rendezvoused  there, 

in 
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in  inch  a  manner  as  to  be  transmitted 
and  diftributed  entire*  and  without  con- 
fill] on  to  every  correfpondent  part  and 
member  of  the  vegetative  infant,  accord¬ 
ing  to  the  Similarities  of  the  different 
crafts  and  conftruftion  of  each. 

Upon  a  collation  therefore  of  all  that 
I  have  faid  relative  to  this  Subject,  I 
cannot  think  that  I  exprefs  myfelf  with 
great  impropriety,  or  fpeak  quite  meta¬ 
phorically,  when  I  fay,  that  by  feme 
Special  and  direct  connection  between 
the  fountain  of  life  and  the  organ  of 
conception  in  females,  the  feat  of  that 
procreative  faculty  in  them  is  fiifcepti- 
ble  of  having  excited  or  regenerated  in 
itfelf,  the  image  or  powers  of  that  whole 
faculty  in  the  origin  of  life  that  corre¬ 
sponds  with,  and  extends  its  influence 
and  energy  to,  every  part  of  the  body ; 
and  that  whenever  a  proper  Subject  is 
generated  there,  there  is  during  preg¬ 
nancy  an  inceflant  tranfiniflion  of  that 
vital  image  from  the  feat  of  coalefcence 

F  _ 


to 


again  by  fimilitude,  as  the  image  from 


the  bottom  of  the 


the  optic  nerve,  to  the  feat  of  percep¬ 
tion,  or  from  that  back  again  to  the 
'  organ  of  vifion 


*  We  inattentively  imagine  the  feat  of  fenfe  is  paflive 


in  receiving  images,  but  in  fact,  it  alfo  pofitively  directs 
a  ray  from  itfelf,  to  every  object  it  perceives.  The 
action  and  reaction  between  objects,  and  the  feat  of 
fenfe,  is  wholly  reciprocal.  Hence,  in  fome  cafes, 
we  are  even  confcious  of  this ;  feeing  objects,  or  their 
image,  after  the  eye  is  turned  from  them  y  hence  alfo, 
in  a  delirium,  the  objects  of  the  imagination,  receive 
a  real  reprefentation  in  the  organs  of  fenfe.  For  the 
fame  reafon,  we  fee  not  an  object  the  eye  happens  to 
be  feed  on,  if  the  attention  is  other  wife  engaged. 
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CHAP. 


VII. 


This  Char  aBeri flic  of  the  Female  Conflitu- 
tion  the  immediate  Source  of  the  Hyflerical 
Diforder . 


JT  is  this  faculty,  refident  in  the  Or¬ 
gan  of  conception,  of  having  renew¬ 
ed  in  it  an  impreflion  of  the  whole 
fyftem  of  animal  life,  as  it  exifts  in  its 
fountain,  and  irradiates  its  influence 
into  every  part ;  it  is  this  faculty,  I  fay, 
that  is  the  immediate  fource  of  the  Hyfte- 
ric  difeafe,  the  nature  of  which,  cannot 
be  comprehended  or  explained  upon 
any  other  principles.  I  obferved  before, 
that  the  mere  diverfity  of  the  form  or 
compages  of  any  parts  that  diftinguifli 
the  fexes  cannot,  for  the  reafon  I  there 
affigned,  be  the  foundation  of  a  diflin- 
gu  idling  difeafe.  A  charafteriftic  dif 
cafe  muft  originate  from  feme  crite¬ 
rion  of  diftincftion  between  the  fexes. 

F  2  '  Tliis 
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This  Is  not  to  be  found  either  In  the 
fabric,  or  any  property  belonging  to 
the  fabric  of  males,  as  has  been  before 
obierved. 

But  the  hyfteric  difeafe  diftinguiflies 
it lelf  from  all  other  difeafes  In  this, 
that  it  Is  a  difeafe  of  the  principle  of 
life  itfdf:  That  is,  the  leading  prin¬ 
cipal  fymptoms  of  It  are  fuch  as  aft 
immediately  upon  that  principle.  That 
this  diibrder  has  always  been  uncler- 
ftoocl  to  derive  Its  caufe  from  the  fe¬ 
male  Organs  of  conception,  is  evident 
from  the  name  it  bears :  And  that  it 
was  fa  lingular  in  Its  fymptoms,  as  to 
lead  phyficians  to  attribute  it  to  the 
principle  of  life,  is  evident  from  the 
manner  in  which  many  of  the  old  phy- 
flciaris  folved  the  phoenomena  of  it, 
namely,  by  attributing  to  that  feat  of 
tranfiniffion  of  life  in  females,  a  life  of 
its  own  Independant  of  the  reft  of  their 
confutation « 


The 
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The  fact  is,  that  inftrument  of  the 
being  and  prefervation  of  man  land,  is 
of  Inch  importance,  that  the  wile  and 
provident  Author  of  all  things,  provi¬ 
ded,  that  when  that  member  was  dif* 
turbed  or  interrupted,  by  the  various 
accidents  females  are  expofed  to,  in 
its  fecretions,  that  thefe  fuppreffions 
fhould  not  generally,  nay,  I  may  almoft 
fay,  univerfally,  aft  in  fhe  manner 
of  what  we  call  topical  obftruftion, 
producing  any  inflammation,  (welling, 
or  unnatural  colleftion,  or  digeftion  of 

humours  in  the  parts. 

v 

On  the  contrary,  he  fecured  that  or¬ 
gan  from  fitch  accidents,  by  endowing 
it  with  fuch  a  degree  of  reaftion  to  any 
load  tending  to  fettle  there,  as  enabled 
it  to  reaft  upon  the  whole  fyftem  of  life, 
in  order  to  vindicate  itfelf  from  fuch 
cofifequences  of  obftruftion,  as  might 
injure  the  vital  powers  feated  there, 
for  the  prefervation  of  the  human  race. 

F  3  As, 


I 


(  86  ) 

As,  therefore,  this  Organ  of  fiich 
importance,  fiibflfts  in  inch  communi¬ 
cation  with  the  fountain  of  life,  adrnit- 
ing  and  tranfmitting  its  whole  entire  im- 
preffions,  is  it  to  be  wondered  at,  that 
upon  any  cliforder,  it  is  thrown  into  by 
obftruftion  of  its  office,  it  ftiould  aft 

**  •  '  r  i  '  ** 

by  reflection  immediately  and  direftly 

*  ;  t  •  i 

upon  the  principle  of  life  in  the  female 
conftitution?  For  iuch  as  diftraft  it, 

r  -  '  f  > 

are  the  leading  pathognomonic  fyinp- 
toms  of  the  Hyfieric  cliieafe. 


CHAR 
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CHAP.  VIIT. 


The  Symptoms  of  By ferics  ariftng  from 


Sympathy . 


TROUGH  fuch,  as  I  have  faid,  are 


JL  the  critical  fymptoms  of  the  Hy- 
fteric  diforder,  yet  they  muft  not  all  be 
referred  to  that  elafs,  That  repofitory 
of  communicative  life,  has,  by  its  iitu- 
ation,  connections  with  othei  pai  ts, 
and  connections  by  blood-veilels  and 
nerves,  by  which  means,  under  its  dis¬ 
orders  and  difturbances,  thefe  consen¬ 
taneous  parts  are  affeCted. 

Therefore  hyfterical  affections  are 
to  be  diftributed  into  two  claiTes  .  f  11  if, 
fuch  as  are  produced  by  confent  or  fym- 
pathy  of  parts;  and  iecondly,  fuch  as 
are  an  immediate  reaction  upon  the 
principle  of  life  itfeli  at  its  fountain , 
tram  whence  that  Organ  is  always  inn 
prefled  and  irradiated  upon  in  the 


manner 
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manner  and  for  the  pur  poles  above 
explained. 

The  provident  Author  of  our  being 
and  determiner  of  the  manner  of  our 

V 

introduction  into  the  world,  has  folln 
citoufly  fecured  that  elaborately  of  man¬ 
kind  in  the  female  conftitution,  from 
the  common  topical  accidents  that  hap¬ 
pen  from  obftructions  or  diferders  of 
the  fecretions  of  other  vxfcera.  I  do 

*  •  i  g  \  '  *  '  •  .  •  ’•  i  ■  .  * 

not  fey,  that  fetch  never  happen  there: 

But  only,  that  this  important  veflel, 

by  the  powers  belonging  to  its  fabric 

and  animation,  is  enabled  in  thoufmds 

9 

of  inftances  to  clear  itfelf  of  the  confe- 
quences  of  obftructions  and  irregula¬ 
rities,  in  the  excretions  peculiar  to  it, 
and  to  reflect  them  off  itfelf  upon  other 
parts ;  when  other  vifeera  in  fetch 
cafes  would  become  fo  irremediably 
affeftecl  and  dileafed,  as  to  be  the  cer¬ 
tain  caufes  of  death.  ' ' 

<• 
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The  bowels,  that  is  what  are  called 
the  Abdominal  Vifeera,  and  the  uri¬ 
nary  veflels  and  organs,  being  molt 
nearly  and  intimately  connected,  either 
by  fkuation  or  correfpondence  of  both 
nutrient  and  fentient  veflels,  with  this 
feat  of  conception ;  thefe  fuffer  moll 
by  fympathy  in  all  Hyfteric  diforders. 
Hence  arife  Flatulencies,  Indigeftion, 
Naufeas,  Apathies,  vitiated  Appetite, 
convulfive  Spafms  in  the  bowels,  com¬ 
municating  themfelves  to  the  gullet, 
and  producing  what  is  called  the  Hy¬ 
fteric  globe,  or  a  fenfe  of  feme  lump 
or  obftruftion  in  the  throat,  and  Hyfte¬ 
ric  cholics,  lucceeded  with  flight  tem¬ 
porary  ifteric  or  jaundiced  fymptoms ; 
and  from  thefe  diforders  in  the  firft  paf1 
lages  are  frequently  produced  by  fym¬ 
pathy,  alio  pains  in  the  head,  giddineis, 
dimnefs  of  fight,  &c. 

Nor  are  the  fecretions  lels  affedted 
in  this  difeafe  ;  it  being  common  in  it, 
for  the  habit  to  be  unnaturally  either 

coftive 
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coftive  or  the  reverie;  but  moft  com¬ 
monly,  the  former  extreme  prevails. 
During  the  paroxyfms,  or  fits  of  the 
Hyfteric  difbrder,  there  is  always  alfb 
either  a  fpafmodic  ilippreffion,  or  a 
large  flow  of  pale  colourlefs  urine  ;  the 
urine  at  that  time,  though  uncommonly 
plentiful,  being  almoft  deftitute  of  thefe 
falts  and  oils,  that  are  naturally  intend¬ 
ed  to  be  floated  off  by  it* 
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CHAP. 


IX. 


■ The  characteristic  Symptoms  of  the  Hy fieri  cal 
Diforder  f which  demonfir  ate  it  to  he  a  Difi 
eafie  of  the  Principle  of  the  Life  itfelf. 

UT  the  moil  lingular  and  remark¬ 
able  part  of  this  difeafe  of  Hy  ft  erics 
is  its  difcharging  itfelf  principally  and 
moil  immediately  upon  the  feat  of  the 
fountain  of  life ;  from  whence,  as  I  have 
jfhown,  the  organ  of  conception  re¬ 
ceives  its  fpecinc  character  and  genera¬ 
ting  powers  o 
*  <•  *  * 

Light  is  not  more  inftantaneoully 
dilpatched  by  reflection  from  a  mirror, 
or  by  the  power  which  every  point  of 
the  air  has  of  reflecting  lightning  *, 

than 


*  There  is  not  a  point  in  the  air  but  what  is  capable 
of  being  excited,  by  the  intenfe  energy  of  lightning,  to 
reflect  it,  in  all  its  inflantaneous  deflexions,  almoft  as 
vividly  as  where  the  explofion  aXually  happens.  Hence 
it  is  feen  by  thofe  within  doors,  from  north  or  fouth, 
eaft  or  weft  looking  windows  at  the  fame  moment.  I 
have  feen  the  whole  zig-zag  meanders  of  a  fierce  flaflt 
of  lightning  defcribed  on  the  furface  of  a  difh  of  meat  at 

table0 
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than  that  with  which  the  fame  fluid 
under  the  character  and  modifications 
of  the  vital  principle,  afts,  from  place 
to  place,  in  the  human  frame 

In  the  Hyftericai  paffion,  the  accumu¬ 
lated  modification  of  this  principle  in  the 
theatre  of  conception  is  fc  irritable,  that 
it  reacts  inftantaneoufly  upon  that  ori¬ 
ginal  potential  form  of  life,  which  ftamps 
it  with  its  procreating  virtue. 

It  is  on  this  account  that  this  difeaie 
fo  directly  and  violently  attacks  all  the 


table.  I  have  even  feen  It  as  if  among  my  fingers,  when 
my  attention  was  fixed  on  any  thing  between  my  hands. 

*  The  moment  of  willing  and  of  moving  any  mem¬ 
ber  of  the  body  is  undiftinguifhably  the  fame  ;  fo  like- 
wife  the  moment  of  being  touched,  and  of  the  touch 
being:  felt.  But  thefe  inllantaneous  tranfmiffions  in  our 

O 

frame,  are  not  confined  to  fuch  as  we  have  a  confcious 
perception  of :  They  are  incefTantly  tranfacling :  the 
remote!!  vibrating  artery  correfponding  with  the  heart, 
does  not  more  immediately  and  conftantly  feel  its  power, 
than  the  material  principle  of  vitality  through  its  whole 
form,  in  our  ftru6hire  feels  the  permanent  infltielice 
of  its  own  concentrated  epitome,  in  the  centre  of  its 
irradiations. 


powers. 
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powers,  both  confcious  and  inconfcious, 
of  the  centre  and  fountain  of  life.  It 
extemporaneoufly  afliimes  the  appear¬ 
ance  of  all  the  paffions,  and  of  the  fen- 
flble  expreffions  of  them  ;  and  inverts 
them  into  one  another  in  a  moment. 
Fear  and  courage,  trembling  and  erec¬ 
tion  of  the  ipirits,  grief  and  mirth, 
laughter  and  weeping,  anger  and  placa¬ 
bility  are  metamorphofed  into  one  ano¬ 
ther  in  the  twinkling  of  an  eye.  The 
imagination  at  one  inftant  is  perverted 
into  a  delirium  ;  and  the  next,  the  un- 
derftanding  is  fuipended  or  bewildered ; 
the  fenfos  ceafe  to  acft,  and  become  in¬ 
tolerably  acute  by  turns.  The  inftru- 
ments  of  the  will  become  convoked, 
and  violently  agitated  one  while ;  and 
in  quick  liicceffion,  all  the  fymptoms  of 
life  are  fuipended,  and  the  whole  facul¬ 
ties  both  of  foul  and  body  will  ieem  as 
if  they  were  extinct  for  many  hours, 
nay,  for  many  days  together  ;  infomuch 
that  feme  have  been  fo  unfortunate  as 
to  have  been  buried  during  the  conti¬ 
nuance 


J 
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nuance  of  an  hyfteric  paroxyfm  of  that 
kind.  , 

In  fhort,  the  whole  form  in  the  foun¬ 
tain  of  life,  by  which  every  part  of  the 
corporeal  frame  is  fupported  and  influ¬ 
enced,  can  be  fo  affected  by  this  difeafe, 
that  every  function  of  life,  both  animal 
and  vital,  (hall  be  fo  eclipfed  as  to  feem 
to  have  totally  and  irrecoverably  ceafed, 
and  will  then  refume  all  its  powers  again 
as  placidly  as  if  the  perfon  was  only 
awaked  out  of  fleep. 

These  things  could  not  be  without 
form  reacting  upon  form,  and  a  reniliis 
or  repreffion  of  thefe  formal  powers  of 
life  collected  in  the  medium  for  tranf 
million  to  new  beings,  upon  the  origi¬ 
nal  from  which  they  are  copied,  and 
with  which  they  flared  in  con  fount  com¬ 
munication. 

All  this  cannot  be  performed  by  the 
Idle  energy  of  a  few  eorreiponding  ner¬ 
vous  filaments  ;  and  yet  it  could  not  be 

'  done 
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done  without  them:  They  are  the  di¬ 
rectors,  but  are  totally  infufficient  for 
being  the  conduits  or  foie  conductors  of 
the  varioufly-intended  energy  of  the 
powers  of  life. 

The  plenum  of  life  occupying  and 
organiling  every  particle  and  interftice 
in  our  competition,  difcharges  its  whole 
nifus,  according  to  the  pathic  intima¬ 
tions  and  direction  of  any  nerve  or 
nerves,  as  inftantly,  as  eleCtricity  does 
through  the  whole  fubftance  of  any 
body  that  receives  its  fliock.  ,  In  fhort, 
whenever  that  power  which  has  afford¬ 
ed  fo  much  entertainment  to  the  world, 
in  the  form  of  eleCtrical  fire,  and  which 
is  found  to  exift  not  only  in  the  T orpe- 
do  and  Gymnotus  EleCtricus,  but  even 
in  the  Blubber*,  and,  perhaps  in  many 


*  A  fifh  common  on  many  coafts,  of  a  circular  form, 
and  of  the  colour  and  confidence  of  jellied  ft  arch,  to 
appearance,  which  caufes  a  prickling  in  any  part  of  the 
Ikin  that  it  touches. — This  I  am  told  ; — but  there  is  a 
poflibility,  that  the  fenfation  may  be  produced  by  fome 
ftngular  vellicating  quality  in  the  falts  of  the  animal. 

other 


other  animals,  In  that  form ;  whenever,  I 
fay,  it  comes  to  be  duly  attended  to,  in 
the  form  of  vitality,  it  will  be  found  to 
exhibit  many  phcenomena,  more  worthy 
of  our  admiration  and  inveftigation*. 


*  Every  individual  is  as  completely  a  plenum  of 
light  or  fire,  under  the  modification  of  life,  circum- 
fcribed  by  its  own  exterior  furface,  as  determinately, 
as  if  it  was  enclofed  in  an  adamantine  fhell.  And  yet 
the  univerfal  energy  of  that  fame  fluid,  and  of  the  at- 
mofphere  combined  with  it,  is  abfolutely  neceflary  to 
its  fiipport  every  moment ;  but  the  living  modification 
thereof,  terminates  precifely  with  our  furface. — Note, 
By  Light ,  I  mean  the  fubftance  of  that  fluid,  not  that  form 
of  action  which  renders  ohjedts  viftble  to  us. — .By  fire, 
I  mean  the  fame  fluid.  I  know  fome  have  been  fo  phi- 
iofophically  abfurd,  as  to  intimate  the  pofhbility  that  fire 
was  nothing  elfe  than  an  intenfe  vibratory  motion  of 
the  terreftrial  fubftance  of  a  body  heated  or  ignited  ; 
but  the  extravagance  of  this  opinion  is  too  glaring  to 
need  much  confutation.  In  the  focus  of  a  burning  glafs, 
light  is  concentrated  into  the  moft  intenfe  adtion  of  fire, 
and  we  know  that  fluid  penetrates  all  terreftrial  things. 
— The  inference  is  obvious  and  deciftve. — Note,  By  a 
plenum,  I  mean  no  more,  than  that  the  parts  of  that 
fluid  exifting  in  the  fubftance  of  other  terreftrial  bodies, 
which  it  permeates,  and  at  the  fame  time  occupies  or¬ 
ganically,  is  in  the  fame  ftate  of  fluid  continuity  as  we 
gonceive  water  is  in  a  fponge  foaked  full  of  it. 

CHAP. 
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C  H  A  ■  P.  X. 

Farther  Hints  in  regard  to  the  Nature  and 
Caufes  of  Hy ft  erics. 

IN  the  two  preceding  chapters,  I 
have  pointed  out  thefe  fymptoms, 
both  fympathetic  and  primary,  which, 
I  think,  prove  the  hyfterical  paffion  to 
be  immediately  a  difeafe  of  the  principle 
of  life  itfelf.  That  is,  a  difeafe  not  ex¬ 
cited  in  any  parts,  by  any  fixed  vicious 
ftate  either  of  the  fluids  or  the  folids  :  A 
difeafe  occafioned  by  no  acrimony, 
fluxion,  or  obftruftion,  fettled  on  the 
parts  where  the  fymptoms  of  the  difeafe 
are  difplayed. 

So  far  is  it  from  feeming  to  originate 
from  any  morbid  ftate  of  the  particular 
part  that  gives  rife  to  it,  that  it  feems 
rather  to  proceed  from  the  exertion  of 
powers  refident  in  that  part,  enabling 

G  it 
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it  to  ro ufe  or  attack  the  whole  vital 
powers  of  the  fyfem,  in  order  to,  pre¬ 
serve  and  defend  itfelf  from  any  confe- 
quences  arifmg  from  accidental  flip- 
preffions  of  its  fecretions,  that  may 
threaten  to  obftrnffc  topically,  or  injure 
that  important  veflel  in  its  public  office 
and  character. 


But  though  this  is  primarily  the, 
cafe,  it  does  not  follow,  that  a  long, 
continuance  of  this  diieafe,  during  the, 
violent  attacks  of  which  the  ordinary, 
functions,  of  both  folids  and  fluids, 
are  diftraffced,  fuipended  or  reverted, 
may  not  injure  at  laft,  both  the. 
uterus  itfelf,  and  other  parts  of  the 
body,  that  it  is  often  drawn  into  fym- 
pathetic  content  with :  but  this  muft 
be  corffidered  as  a  confequential  effeft, 
and  not  as  a  procuring  caule  of  the 
liyfteric  paffiom 


Aga  in,  in  regarding  this  difeafe 
practically,  there  are  many  other  db 
ftinftions  to  be  attended  to :  for  we 

fliall 
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fliall  find  it  either  accidental  in  a  con¬ 
futation  perfectly  whole  and  found, 
that  has  been  fuddenly  expofed  to  feme 
injury  of  body  or  mind,  at  fome  cri¬ 
tical  period  or  revolution  of  the  confti- 
tution.  In  thele  cafes,  the  perfons  nioft 
fiifceptible  of  the  attacks  of  this  difeafe, 
are  generally  filch  as  have  the  appear¬ 
ance  of  the  great  ell  health  and  of  the 
fulleft  habits.  After  any  occafion  has 
given  rife  to  it  in  inch  conflitutions,  it 
frequently  becomes  recurrent  and  habi¬ 
tual,  and  confequently  becomes  more 

difficult  to  be  tamed,  and  fubdued. 

% 

But  die  difeafe  is  flill  more  difficult 
to  be  treated,  where  it  may  be  con- 
iidered  as  conftitutional.  In  inch  habits 
it  is  generally  leaf!  violent,  though  moil 
frequent  in  its  paroxyfms  ;  and  is  capa¬ 
ble  oi  being  excited  by  any  thing  that 
agitates  the  temper  or  fpirits.  In  fuch 
cafes,  it  is  often,  though  not  always, 
found  to  have  little  effect  in  diflurbing 
the  cuftoms  of  the  fex :  In  feme  cafes 
it  even  tends  to  excite  them,  and  awa- 
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ken  them  out  of  the  courfe  of  their  or¬ 
dinary  periods.  Thefe  perfcns  in  whole 
confutations  it  is  in  fome  degree  inhe¬ 
rent,  are  commonly  of  a  habit  not  very 
full  or  grofs ;  but  of  quick  fenfations,  and 
of  a  fprightly,  active  fpirit  and  mind: 
or  elfe  there  larks  fome  latent  fretting 
acrimony  in  their  fluids,  in  which  cafe, 
the  difeafe  muft  be  confidered  complex** 
ly,  as  a  mixture  of  the  Hypochondriac 
and  Hyfteric  diforders,  fermenting  in 
the  fame  habit. 

The  period  of  life  over  which  this 
difeafe  extends  itfelf  is,  from  the  firft 
bias  or  direction  that  the  vital  powers 
take,  towards  imprefling  and  eftablifh- 
ing  the  characters  of  public  or  commu- 
.  nicadve  life,  in  the  female  conftitution, 
till  age  gradually  wears  out  the  impref* 
lion.  By  this  date,  I  do  not  mean  the 
firft  reflation  of  the  periodical  refluxes 
of  their  fluids  :  for  that  is  a  period  in 
which  a  particular  type  of  the  Hyfteric 
diforder  rages,  as  much  as  in  any; 

namely, 
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namely,  that  fpecles  of  it*  by  which 
unhappy  females,  for  a  long  courfe 
of  time,  even  for  years  together  fome- 
times,  are  rendered  miserable  both  in 
their  bodies  and  in  their  minds,  by 
an  unremitting,  but  conftantly-chan- 
ging  fucceffion  of  pains,  and  very  in¬ 
tolerable  fenlations  of  various  kinds,  in 
different  parts  of  their  body,  but  espe¬ 
cially  in  their  belly  (that  is,  among  the 
vifcera  and  contents  of  the  abdomen,) 
and  in  their  head. 

In  fliort,  under  this  form  and  modi¬ 
fication  of  this  female  diforder,  there 
is  no  difeafe,  they  do  not  feel  the  pains 
of,  at  times,  or  imagine  themfelves  af¬ 
fected  with.  At  the  fame  time,  their 
mind  is  either  over-clouded  with  de¬ 
pendency,  and  funk  in  them  with  the 
melancholy  idea  of  their  own  deplorable 
cafe ;  or  their  imagination  is  viciated 
with  ideas  of  evils  and  dangers  hanging 
over  them,  and  threatening  them,  which 
have  no  reality,  but  in  their  fancy ;  or 

G  3  they 
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they  have  an  irrefiftible  tendency  to  talk 
for  ever,  of  the  various  endlefe  fenia- 
tions  of  their  diieaie ;  which  they  think 
no  delcription  can  comprehend,  nor 
can  it  at  all,  they  imagine,  be  put  into 
language  :  in  fhort,  they  know  no  end 
of  repeating,  delcribing,  and  talking 
over  their  complaints. 

Persons  who  live  low,  are  expofed 
to  much  cold,  who  are  wanting  to 
chemfelves,  either  through  negligence, 
parflmony,  or  poverty,  or  who  have 
any  latent  fcorbutic  acrimony  in  their 
blood,  are  molt  fubjeft,  upon  the  fecond 
great  turn  of  life  in  the  female  conftitu- 
tion,  to  this  Ipecies  of  the  Hyfterical 
difeafe* 
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Of  that  Revolution  in  modern  Conjlitutions * 
rwhich  renders  them  more  incident  to  Hj~ 
Jieric  and  Nervous  Difeafes. 

rJ^HE  Hyfleric  difeafe  is  one  of 
JL  thole  which  have  been  accoun¬ 
ted  much  more  frequent  and  uni- 
verfal  of  late  ages,  than  it  was  formerly* 
One  Ipecies  of  it  certainly  is  lo*  But 
when  it  has  been  confidered  in  this 
light,  it  has  been  indifcriminately  con¬ 
founded  with  nervous  diforders  in  ge¬ 
neral,  or  what  are  called  dileales  of  the 
Ipirits,  as  they  are  common  to  men  as 
well  as  women.  Though  thefe  are  to 
be  diftin<mi£hed  from  what  is  ftriclly 

O  w 

and  properly  hyllerical ;  yet  it  muft  be 
allowed,  that  to  whatever  cauie  the 
greater  frequency  of  nervous  dilbrders 
is  to  be  referred,  the  lame  cauie  mull 
operate  in  rendering  hyllerical  com- 

G  4  plaints 
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plaints  more  frequent  alio.  So  that 
what  I  fay  upon  this  fubject,  will  be 
equally  applicable  to  the  fburce  or  remote 
caufe  of  nervous  diforders,  (commonly 
fo  called,)  in  general,  and  of  the  Hy- 
fteric  paffion  in  particular. 

Whatever  is  the  caufe  of  the  gene¬ 
ral  change  induced  upon  the  human 
conftitution,  within  their  fphere  of  ob~ 
fervation  who  admit  of  the  fa£t;  I 
think  it  muft  be  allowed  to  be  a  change, 
upon  the  whole,  for  the  better  and  not 
for  the  worfe.  For  this  realbn,  I  cannot 
help  charging  the  Academy  of  Dijon, 
with  being  guilty  of  great  weal^nefs  of 
judgment,  (as  fuch  fccieties  will  fome- 
times  be,)  when  they  conferred  their 
premium  upon  that  flimfey  oration  of 
Mr.  Roufeau,  in  which  he  extolls  the  con¬ 
futations  and  manners  of  the  ancients 
:fe  highly  above  tliefe  of  the  moderns. 

I  dare  prefume  to  affirm,  that  the 
ingenious  declaimant  never  once  reflecTr 
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eel,  that  he  owed  all  his  fophiftical  in- 
tenuity,  with  which  he.fupported  his 
paradoxical  arguments  againft  the  fii- 
periority  of  the  moderns,  to  his  ner¬ 
vous,  whimfical,  modern  conftituti- 
on:  nor  ever  once  confulted  with 
himfelf,  whether  he  would  prefer  a  re¬ 
buff,  athletic,  hard-tempered  conftitu- 
tion,  with  a  blunt,  impetuous,  unfenti- 
mental  fpirit,  to  a  more  delicate,  ner¬ 
vous,  fenfible  frame,  connected  with 
a  fentimental  fpirit,  capable  of  recei¬ 
ving  a  luxurious  impreffion  from  every 
beauty  of  nature,  and  of  entertaining  his 
own  wild,  fertile  imagination,  with  the 
debauching  of  an  Eloifa,  the  rearing  of 
an  Emilius,  or  with  the  ordination  of 
a  Savoy  Curate,  with  a  character  fiiita- 
ble  to  his  own  ideas. 

Most  certainly,  generally  (peaking, 
the  powers  and  pleafures  of  the  imagi¬ 
nation  and  mind,  follow  the  habit  of 
the  body;  nay,  if  I  were  to  fay,  that 
the  improved  conftitutions  of  bodies- 

politic 


(  106  ) 

politic  were  connected  with  it  too,  I 
believe,  I  ftiould  not  err  much  from 
die  marie.  I  do  not  know,  whether  the 
bodily  conftitutions  of  Alexander  and 
Csefar,  would  have  been  proper  cafes 
for  the  fentimental  philofophiflng  minds 
of  Ariftotle  or  Cicero ;  but  I  am  pretty 
certain,  that  neither  of  the  latter  would 
ever  have  diftinguifhed  themfeives  great¬ 
ly  at  the  heads  of  armies.  If  we  can¬ 
not  fo  indefatigably  as  the  ancients  {cam¬ 
per  over  hill  and  dale,  enjoying  the 
butchering  purfuit  of  the  chace,  or  of 
routed  legions ;  we  are  at  leaft  as  well 
qualified  as  they,  for  walking  in  fields 
or  gardens,  and  for  enjoying  the  natu¬ 
ral  delight  infilled  by  the  profbefls  of 
rocks  and  fountains,  mountains  and 
plains,  forefts,  and  fertile  fields.  With 
the  conftitutions  that  moderns  have, 
fbldiers,  though  perhaps  they  cannot 
draw  the  bow  fo  bent,  or  dart  the 
iaunce  fb  far  as  the  ancients,  they  are 
as  athletic  and  fanguinary,  as  there 
is  oceaiion  for  in  the  happier  ages  of 
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declined  barbarity,  and  improved  hu¬ 
manity  of  mind. 

As  I  am  about  to  aflign  what  I  think 
the  mod  probable  reafon  for  the  revo¬ 
lution,  which  has  happened  in  our  con- 
ftitutions  within  thele  two  centuries,  I 
hope  the  reader  will  forgive  this  fliort 
digreffion  by  way  of  an  apology  for 
them. 

Our  country  is  the  lame  that  it  was 
always,  and  fo  I  believe  is  our  climate  ; 
excepting  what  changes  in  it  may  relul t 
from  the  improvements  it  may  have 
received  by  the  extirpation  of  woods, 
or  the  cultivation  of  lands  ;  but  thele 
are  rather  in  our  favour.  Our  food, 
and  our  manner  of  living,  then  mult 
have  been  altered.  They  are  fo.  Since 
the  trade  of  the  Eall  and  Weft  Indies 
opened  upon  us,  a  great  alteration  of 
both  thefe  has  been  introduced,  elpeci- 
ally  among  thole  who  are  above  the  la¬ 
bouring  ranks  of  life. 

The 
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The  alterations  of  drefs  in  favour 

* 

of  elegance  and  cleanlineft,  have 
greatly  circumfcrihed  our  exercife.  A 
perfon  who  has  contracted  a  tafte 
for  cleanlinefs  of  drefs,  is  naturally  re- 
ftrained  from  either  the  quantity  of 
exercife,  or  the  varieties  of  it,  that  he 
would  otherwife  engage  in.  This  foon 
grows  into  a  habit,  which  fixes  that 
quantity  of  exercife  that  we  find  either 
agreeable  or  neceflary.  As  exercife 
has  a  great  effect  in  ftrengthening  the 
folids,  encreafing  the  heat  and  circu¬ 
lation  of  the  fluids,  and  in  fhort. 
In  winding  up  the  iprings  of  life ;  fo 
comparatively,  inactivity  mud  be  ac¬ 
companied  with  a  more  relaxed  and  lefs 
indefatigable  conftitution.— Such  con- 
ftitutions  as  we  acquire  or  form  to  our- 
felves,  fuch  do  we  tranfmit  to  our  de¬ 
fendants. 

Now,  though  this  is  certainly  the 
cafe,  it  does  not  follow,  that  our  con- 
ftitutions  with  the  quantity  of  exercife 

they 
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they  are  formed  for,  are  lels  qualified 
for  holding  out  to  the  lateft  term  of 
life,  than  thole  of  our  forefathers.  I 
believe  there  are  as  many  die  of  a  good 
old  age  now,  as  there  did  then*  But 
on  the  other  hand,  I  am  afraid  it  can¬ 
not  be  faid  there  are  as  few  die  in  in¬ 
fancy  now,  as  there  did  then.  This 
leads  me  to  lay  fomething  on  that  fob- 
ject. 

* 
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The  SubjeB  continued.  The  EjfeBs  of 

the  Abufe  of  Sugar  confidered ;  par-* 
tkularly  in  regard  to  Infants . 

IT  Is  to  America  chiefly,  and  not  to 
Afia,  that  we  owe  the  principal 
cattle  of  the  alteration  of  our  conftitu-* 
lions,  and  the  encrealed  mortality  of 
Infants,  unknown  in  more  barbarous 
times ;  the  populoufnefs  of  which  times 
confided  In  the  healthfulnefs  of  infancy 
then,  and  in  the  greater  proportion  of 
thole,  who  arrived  at  the  years  of  ma-% 
turity,  and  not  in  the  greater  number 
of  thole  who.  lived  to  a  great  old  age. 

A  delicate  Infant  cannot  bear  the 
fame  expofure,  hardfliips,  neglects,  and 
various  mifmanagements,  that  would 
only  contribute  to  harden  and  temper 
one  of  a  more  vigorous  rebuff  frame. 

There- 
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Therefore,  the  children  of  more  deli¬ 
cate  defcendants  cannot  fuftain  the  fame 
food  and  education  as  formerly ;  while 

it 

at  the  fame  time  one  conftant  ingre- 
client  of  their  food,  which  old  and 
young  were  equally  ftrangers  to,  in 
former  ages,  is  lufficient  to  enervate 
the  ftrongeft  ftamina  of  infancy. 

It  is  not  to  the  univerfal  ufe  of  tea, 
nor  to  the  warm  water  in  which  it  is 
infufed,  that  the  prefent  race  of  man¬ 
kind  owe  the  greater  imbecillity  of  their 
conftitutions  ;  but  to  the  univerfal  ufe, 
or  rather  abufe,  of  fugar  in  infancy, 
and  the  immoderate  quantity  of  it  ufed 
by  the  female  fex  efpecially,  as  the  prin¬ 
cipal  ingredient  in  their  tea. 

Sugar  itfelf  is  fo  far  from  being 
vtnwholefome  or  bad  nutriment  that,  I 
believe,  it  is  on  account  of  its  highly 
nutritive  quality,  that  it  is  capable  of 
becoming  lb  noxious  to  our  conftitu¬ 
tions,  Even  in  its  coarfeft,  which  is 

its 
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its  mod  wholefbme  form,  its  nutritive 
parts  are  too  concentrated  and  feparated 
from  its  grofler  parts  to  be  fafely  ufed, 
with  that  freedom  as  food  which  is  more 

4- 

mingled  with  recrementitious  parts, 
fiich  as  the  various  farinaceous  grains 
of  which  bread  is  made. 

It  is  well  known,  that  it  is  the 
nutritious  parts  of  vegetables,  (the  fac- 
eharine,  or  what  may  be  converted 
into  faccharine  parts,)  principally,  if 
not  folely,  that  are  capable  of  under¬ 
going  either  the  vinous  or  the  acetous 
fermentation ;  and  it  is  alfo  known, 
that  filch  fubftances  feparated  from  their 
grofler  parts,  and  properly  diluted, 
when  they  are  not  put  into  fuch  circum- 
ftances  and  fetch  a  regimen  as  favours 
the  vinous  fermentation,  are  apt  to  pals 
directly  into  the  acetous  fermentation, 
and  to  generate  an  acid ;  to  which  no¬ 
thing  contributes  more  than  a  greater 
degree  of  heat,  than  is  required  to  pro¬ 
mote  the  vinous  change;  which  the 
heat  of  our  bodies  is. 


When* 
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Whenever,  therefore,  we  mingle 
more  of  fach  a  fubllance  as  fugar  with 
our  food,  than  our  ftomachs  are  able 
to  digeif,  before  it  ferments  and  de¬ 
generates  into  an  excefs  of  acidity, 
(Tome  is  necefiary  in  all  well-regulated 
digeftion,)  then  the  fuperfluity  mud 
weaken  the  blood,  and  encreafe  the 
faline  parts  too  much,  in  proportion  to 
its  unciuons  and  other  parts.  Not  only 
ib,  but  when  a  fuperabunclant  quantity 
of  acid  enters  the  blood,  it  neceflarily 
weakens  its  crafts,  by  afluming  other 
parts  of  the  blood,  tending  to  other 
changes  in  its  healthy  ftate,  in  order  to 
faturate  or  neutraliie  it,  for  no  acid  can 
remain  any  time  in  the  blood,  (loch 
is  the  nature  of  its  digeflions,)  unfheath- 
ecl  or  umieutr allied,  without  great  and 
immediate  detriment  to  the  conftitu- 
tion. 

But  though  little  add  can  be  dated- 
ed  in  the  blood  by  the  more  common 
precedes  of  ehymiftry,  yet  it  always 

H  is 
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is  there,  in  a  neutralifecl  and  more  re-* 
fined  ftate;  and  an  imperfect  neutra* 
Illation  of  any  or  all  of  that  acidity,  is 
the  immediate  canle  of  all  thefe  com¬ 
plaints  which  arile  from  what  is  not  very 
improperly  called  coldnefs  or  weaknels 
of  the  blood. 

t.  %  -  ••  ■ . 

•« 

Constitutions,  then,  formed  on 
that  excels  or  deficiency,  call  it  which 
we  pleafe,  in  infancy ;  derived  alio  from, 
fnch  comlitutions  as  are  formed  upon 
the  lame  plan ;  and  again,  habituated 
through  life  to  the  exceflive  ufe  of  the 
lame  very  alcellent  fiibftan.ee,  mull 
differ  very  efientially  in  point  of 
ftrength,  vigour,  and  heat,  from  con- 
ftitutions  uncooled,  and  not  relaxed  by 
any  fiiperabundant  fuel  for  acidity  in 
their  fynem  of  food* 

But  though  I  have  demonftrated  a 
caufe  adequate  to  the  effect  of  redu¬ 
cing  our  conftitutions  in  point  of 
ftrength,  below  the  ftandard  of  our  an- 

ceftors; 
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ceftors;  it  does  not  follow,  that  our 
feelings,  fenfibility,  dm  are  inferior  to 
theirs.  On  the  contrary,  it  would  feem 
that  oils  concofted  (as  they  certainly 
are,)  out  of  liich  falts,  are  lefs  grofs, 
liner,  lighter,  and  more  irritable  than 
the  ^roller,  and  more  terrified  oils  in 
hotter  confutations.  Befides,  the  excels 
of  falts  verging  more  towards  afceffency 
in  our  blood,  muft,  by  the  irritation 
they  produce,  encreafe  the  fenfibility  of 
the  fenfible  parts  of  our  fyftems ;  which, 
upon  the  whole,  accounts  for  the  en- 
creafed  frequency  of  both  nervous  and 
hyfteric  difeafes 


*  To  fugar,  that  leading  caufe  of  the  change  of  both 
our  conftitutions,  and  perhaps  of  the  types  of  many 
difeafes,  ought  to  be  added,  the  great  change  of  our 
cookery  and  high  feafoning,  as  alfo  the  greater  ufe  of 
fpirits.  All  thefe  have  a  prefent  temporary  effect,  in 
whetting  the  appetite,  aflifting  a  more  languid  digef- 
tion,  and  augmenting  the  circulation.  But  when  that 
effedt  is  over,  it  leaves  the  natural  powers  of  life 
as  much  funk  below  the  natural  mark,  as  it  raifed 
£hem  for  a  while  above  it. 

H  2 
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Bur  before  I  difinifs  this  part  of  my 
fubjeft,  I  muft  touch  a  little  more  par¬ 
ticularly  on  the  general  caufe  of  the  en- 

t 

created  frequency  of  infant-mortality. 
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CHAP.  XIII. 

i  , 

<jf  the  Caufe  of  the  encreafcd  Frequency  of  In¬ 
fant  Mortality . 

WE  are  all  born  mortal ;  but  the 
death  of  infants,  though  no 
doubt  comprehended  in  the  plan  of  infi¬ 
nite  Providence,  is  no  part  of  the  plan  of 
Nature,  more  than  violent  or  accidental 
deaths  are.  All  infants  are  born  to  live, 
and  rarely  bring  into  the  world  any 
defeft  of  conftitution  to  occafion  their 
early  death.  That  is  a  large  and  me¬ 
lancholy  roll,  to  be  charged  to  the  ac¬ 
count  of  involuntary  mifmanagement 
and  ignorance  of  the  confritutions  of 
children,  both  in  health  and  in  ficknefs. 

If  infants  require  fweetened  aliments 
at  all,  the  mother's  milk  is  certainly  the 
proper  flandard,  beyond  which  no  food 
that  is  adminiftered  to  them  ought  to  be 

H  3  dulcified. 
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dulcified.  Children,  who  are  nurfed  by 
a  healthful  mother,  or  proper  nurfe9 
need  little  or  no  food,  but  what  they 
draw  from  the  breads,  for  fome 
months.  The  longer  they  are  kept  to 
that,  as  their  only  or  principal  nourifti- 
merit,  the  Arranger  and  more  vigorous 
their  conftitutians  become. 

In  ancient  times,  when  women  had 
aim o.(l  none  but  domeftic  engagements 
upon  their  hands,  children  were  rarely 
weaned,  till  they  either  gradually  wean¬ 
ed  tbemfelves,  or  till  the  mother’s  at- 

) 

tendon  was  awakened  to  a  frefli  object 
of  her  maternal  follicitude  and  care. 
Now  cuftoms  are  greatly  changed;  I 
cannot  indeed  fay,  in  this  refpedd  for  the 
better ;  but  the  diffipation  of  the  men  is 
chargeable  with  this  folly,  in  the  firft 
Inftance:  For  if  they  fought  for  their 
happinefi  more  at  home,  the  women 
would  rarely  feek  their’s  abroad.  But 
however,  when  mothers  do  not  nurfe, 
piany  circiimftanees  render  it  danger? 

pus* 
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ous,  particularly  in  great  cities,  to  em¬ 
ploy  other  nurfes,  efpeciaJJy  abroach 
For  thefe  reafons,  children  are  treated 
as  little  and  as  fliort  while  with  their 
natural  food  as  poffible,  if  they  are  in¬ 
dulged  with  it  at  all ;  and  thus  the  tra¬ 
gedy  of  infanticide  begins. 

When  then  the  infant  cries  from 
gripes, — it  is  hungry,  and  fome  fpoon- 
meat  is  adminiftered,  as  fweet  generally 
as  that  delicious  poifon  fugar  can  make 
it,  which,  by  that  bribe,  it  fwallows 

greedily. - -Till  the  frefh-taken  viands 

begin  to  ferment,  the  child  is  quiet,— 
not  becaufe  its  hunger  was  afluaged, 
but  becaufe  the  acid  which  occafioned 
its  pain,  is  fheathed  and  diluted  by 
what  it  has  taken  ;  when  that  likewife 
begins  to  ferment,  the  caufe  of  its 
pain,  and  its  crying,  recur  with  double 
violence ;  and  then  frefh  materials  for 
encreafing  and  fliarpening  the  acidity  is 
thrown  in.  Thus,  in  the  firft  place, 
the  child’s  deep,  upon  which  it  ought 
to  digeft  and  thrive,  is  broken  and  inter- 

H  4  rupted 


(  120  ) 

rupted  with  pain*  the  child  having  no 
intervals  for  it,  but  in  the  jfhort  fpaces 
between  receiving  frefti  food,  and  the 
time  of  its  turning  to  vinegar  in  its 
ftomach 

'  >  L'*‘;  •  . 

This  acid  not  only  curdles  the  milk 
in  the  ftomach,  in  fuch  a  manner,  as 
to  congeal  the  colioftrum  or  curd,  into 
tenaceous  coherent  lumps;  but  in  paf* 
fing  fro  in  the  ftomach  into  the  intef- 
tines,  it  corrupts  the  bile,  which  was 
intended  by  its  alkaleicent  acrimony  to 


*  They  have  very  imperfect  ideas  of  the  nature  of 
our  animal  digeftions,  who  think  they  can  be  perform-* 
ed  without  a  due  quantity  of  acidity,  or  who  imagine 
there  is  no  acidity  where  the  fenfes  do  not  difcover  its 
from  whence  do  fuch  phyfiologifxs  fuppofe,  conies  the 
faturating  acid  of  the  neutral  falts  of  the  blood  ?  A 
ftrong  bias  to  acidity,  often  lurks  in  fubftances  which 
difcover  none  to  the  tafte.  A  chyle  of  fuch  quality, 

mull  conditute  a  weak  imperfect  blood. - Though 

no  acid  is  difcovered  in  the  blood,  yet  does  nottheabufe 
of  acids  ruin  many  c  on  ft  it  ut  ions,  who  imprudently  in¬ 
dulge  in  the  ufe  of  them,  to  prefer ve  the  Ihape,  and 
prevent  or  cure  corpulency 


afllft 
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affift  digeftion,  or  it  renders  it  infipid, 
by  the  acid  fheathing  itfelf  as  much  as 
it  can  with  its  alkalefcent  parts.  The 
bile  thus  mixed  and  overpowered  with 
the  acid,  becomes  green,  a  lure  lign 
of  its  having  become  vapid  and  unfit 
for  digeftion  ;  and  therefore  it  is  purged 
off,  mixed  alfo  with  the  white  indigeft 
tible  curd,  a  fenflbie  interpretation  of 
the  caufe  of  the  infant’s  fufferings  and 
pains. 

Notwithstanding  all  this,  the 

tragedy  proceeds. - The  infant’s 

bowels  become  weaker  and  weaker, 
their  original  native  dewy  humidity 
is  changed  into  vifcid  Dime,  which 
obftrufts  the  orifices  of  the  ladteals  and 
abforbing  veflels  daily  more  and  more. 
--—The  corrupted  bile,  the  curd,  that 
vifciclity  and  any  natural  recrements 
of  digeftion  which  are  in  the  paflages 
incorporate,  and  are  baked  together 
into  a  gluey  confiftence  of  a  clay  colour, 
which  the  weak  inteftines  cannot  ex- 
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pel: — —their  efforts  to  do  it,  throw 
the  whole  infantile  frame  into  corivub 
fions,  which  foon  finifli  the  tragedy. 

At  other  times,  the  infant’s  bowrels 
are  lb  weakened  and  rendered  fo  irri- 

» 

table  by  the  above  cattles,  that  it  is 
thrown  into  colliquative  purgings;  by 
which,  not  only  its  food  runs  through 
its  bowels  undigefted,  but  its  own  fluids 
are  drained  off  alfo,  till  its  vitals  are 

exhaufted,  and  it  is  left  an  emaciated 

» 

eorple* 

By  another  as  certain,  but  flower 
road  to  death,  the  deadly  quantity  of  acid 
kept  up  in  the  infant’s  bowels,  enters  the 
lacteals  imperfectly  laturated,  coagulates 
the  chyle  and  the  lymph  it  mixes  with 
in  the  mefenteric  glands,  obftrufts  them 
thereby,  and  renders  them  imperme¬ 
able  and  fchirrous :  the  child  emaci¬ 
ates,  its  belly  fwells  with  grofs  iinpaf- 
Able  vapours,  diftending  its  inteftines, 

and 
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and  it  dies  fometimes  with  and  fome-?: 
times  without  fits. 

*•  »  .  » 

These  are  fbme  of  the  moft  palpa¬ 
ble  progrefles  of  this  cruel  acid,  fo  fatal 
to  infants.  But  though  they  efcape 
thefe  and  the  like  direct  effects  of  it, 
how  often  does  it  weaken  their  confti- 
tution,  fo  that  they  either  fall  facrifices 
to  the  firft  accidental,  or  the  firft  epi¬ 
demic  difeafe  incident  to  children,  that 

» 

they  are  attacked  by,  or  become  ricket- 
ty,  fcrophulous,  and  pine  away  under 
cachectic  difeafes? 

They  have  many  efcapes,  under  the 
prefent  fyftem  of  rearing  infants,  who 
arrive  at  manhood  or  womanhood; 
and  they  eicape  well,  who  bring  no 
more  with  them  to  that  sera,  but  ner¬ 
vous  or  hyfterical  confutations. 

*  */ 
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CHAP.  XIV. 

Of  the  immediate  Source  and  Seat  of  animal 

Heat . 

\  v  . 

IH  A  V  E  already  difcourled  of  the 
fountain  of  life,  confidered  as  the 
internal  directing  principle  of  both  con- 
fcious  and  inconfcious,  or  of  animal 
and  natural  life,  in  the  whole,  and  in 
every  individual  organ  and  part  of  our 
iyftem,  according  to  their  fpecific  na¬ 
tures  and  fimilarities.  It  is  now  requi- 
ilte  to  afcertain,  where  immediately, 
that  quantity  of  motion,  in  that  ani¬ 
mating  element  of  our  frame,  is  gene¬ 
rated  and  fupported,  that  is  neceflary 
to  qualify  it  for  exhibiting  all  the  fymp- 
toms  and  phenomena  of  life. 

According  to  the  different  natures 
of  different  animals,  there  is  a  certain 
general  Ipecific  degree  of  activity  proper 

to 
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to  each  kind,  in  which  that  fluid  mufl  be 
kept,  to  enable  it  to  difplay  all  its  funfti- 
ons,  and  aft  obediently  to  the  feat  of  in¬ 
fluence,  thro’  the  whole  iyftem  of  each 
individual.  The  nature  and  quantity  of 
this  motion,  of  that  moiety  of  the  mat¬ 
ter  of  light,  or  fire,  which  afts  as  the 
principle  of  vitality  in  every  creature, 
according  to  its  different  nature,  is  afcer- 
tained  by  its  degree  of  fenfible  heat. 
The  queftion  therefore  is,  where  ?  In 
what  part  of  our  frame  ?  In  what  vifcus, 
or  in  what  lyftem  of  our  materials  is  this 
elaboratory,  in  which  is  fed,  preferred, 
and  kept  up,  this  flame  of  life,  this  vital 
heat? - -I  anfwer,  in  the  blood. 

There  can  be  little  doubt,  but,  that 
the  fountain  of  heat,  where-ever  that  is, 
and  the  fountain  of  vital  motion,  in 
the  animal  fyftem,  are  the  lame. 

The  ancient  but  exploded  phyfiologifts 
of  the  Peripatetic  and  Galenical  ichools, 
were  very  nice  and  fubtile  in  their  rea- 

fonings 
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fonings  upon  the  fiabject  of  the  callidimi 
innatum,  or  the  native  heat  in  animals^ 
which  they  diftinguiflied  and  fetbdivid- 
ed  into  no  lefi  than  fix  heads.  Perhaps 
we  now  think  there  was  more  fiibtilty 
than  utility  in  thefe  refinements,  and 
that  they  would  have  fped  better  in 
medicine,  had  they  confined  their  rea- 
fcnings  to  experiment  and  obfervation. 
But  upon  the  whole,  I  do  not  find 
that  thefe  antiquated  phyficians  were 
either  lefis  fiiccelsful  practitioners.;  or,  in 
their  phyfiology,  more  frequently  oblig¬ 
ed  to  have  recourfe  to  occult  qualities, 
than  the  modems.  Fafts  leem  to  have 
been  as  carefully  attended  to  by  them, 
as  by  us  ;  and  if  they  made  fewer  experi¬ 
ments,  they  at  leaft  made  as  profitable 
an  ufe  of  thefe  they  did  make,  as  we 
do  of  ours 

No 


*  There  is  a  manner  of  citing  and  appealing  to 
faffs,  become  very  falhionable,  among  people  too, 
who  pretend  to  be  friends  to  fcience,  as  if  they  ex¬ 
cluded 
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No  folid  or  body,  whofe  conflituent 
parts  keep  a  permanent  relative  con¬ 
nection  with  one  another,  can  either 
generate  or  retain  heat  in  itfelf.  A  folid 
continuing  fuch,  or,  after  fufion  by 
heat,  returning  again  to  folidity* *  may 
be  heated  paffively,  but  it  cannot  retain 
heat,  far  lefi  can  heat  originate  in  it 

If 


eluded  reafoning  upon  them.  Such  people  mult  have 
very  imperfedt  ideas  of  the  nature  of  fadts,  and  of  their 

fubfervience  to  knowledge  of  any  kind _ No  abfo- 

lute  fadts  fall  within  the  oblervation  of  creatures.  All 
fadts  difclofed  to  us  are  relative,  fyftematic  or  mecha¬ 
nical,  and  therefore  contain  always  a  double  reference ; 
as  effedts  to  their  canfes,  and  as  caufes  to  their  effedts. 
In  the  fame  manner  as  every  link  of  a  chain,  except 
the  terminating  ones,  is  always  immediately  connedted 
with  other  two. 

*  We  have  many  and  various  inftances  of  fluids  gene¬ 
rating  heat  in  themfelves,  but  not  one  ofafolid’s  doing 
fo.  We  may  as  well  attribute  the  heat  of  hot  fprings 
to  the  heat  of  the  rocks  the  water  may  happen  to  pafs 
through  the  fiffures  of,  as  attribute  the  heat  of  the  blood 
to  the  pipes  or  vefTels  it  flows  in. 

It  feems  evident  to  me,  from  the  refidnums  of  both  Bath 
and  Briitoi  hot  waters,  which  contain  a  confiderable  pro¬ 
portion  of  unfaturated  alkaline  earth  in  them,  that,  fb 
impregnated,  they  muff  pafs  through  veins  of  fulphur,  or 

of 
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If  this  eircumftance  had  been  attended, 
to,  it  would  have  faved  enquirers  many 
experiments  and  ingenious  conjec¬ 
tures,  made  in  order  to  difcover  what 
it  determines.— If  this  does  not  expreisly 
prove,  that  the  feat  of  vital  warmth,  is 
in  the  blood;  It  at  lead  brings  us.  fo 
far  on  the  way  towards  the  difcovery 
of  its  feat,  by  proving  it  is  no  inherent 
principle  in  the  animal  folids,  and  by 
obliging  us  to  look  for  this  elaborately 
of  heat  in  the  fluids. 

At  the  fame  time,  it  bears  feme  teP 


of  fome  fubftances  which  emit  acid  Teams  >  but  not 
through  a  fufheient  quantity  of  that  acid,  to  neutralife  all 
the  earth  in  thefe  waters.  By  the  effervefcence  between 
the  acids,  and  fuch  a  quantity  of  the  earths  as  are  found 
formed  into  neutral  falts,  is  probably  produced  both  the 
heat  of  thefe  waters  and  their  fparkling,  or  emif- 
fion  of  acid  vapour,  which  cannot  extricate  itfelf  till 
the  waters  break  out  into  correlpondence  with  the 
common  air,  but  which  is  generated  in  all  effervef- 
cence  according  to  the  manner  explained  in  my  note 
on  Fixed  Air,  in  my  diicourfe  on  the  Caufes  of  the 
Circulation  of  the  Blood. 

timony 
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tlmony  to  the  fagacity  of  the  obfolete 
phyfiology  of  the  Ancients,  who  deter¬ 
mined  the  humidum  radicale>  and  the  hur 
midum  influens,  to  contribute  eflentially 
towards  the  fupport  of  the  callidum  na~ 
tivum , 

But  the  circumftance  of  mere  flui¬ 
dity,  is  not  more  fufficient  than  that  of 
folidity  for  conftituting  any  body  the 
fiibjed  of  permanent  heat.  Heat  can  no 
more  be  kept  alive  in  water,  or  in  quick* 
filver,  than  in  a  bone,  a  (tone,  or  a  piece 
of  metal.  The  maintenance  of  heat 
neceflarily  depends  upon  the  mutability 
of  the  nature  of  the  fluid  it  afts  in,  and 
its  power  of  changing  the  nature  and 
properties  of  that  fluid,  or  certain  com 
ftituent  parts  of  it,  with  fuch  energy, 
that  the  act  of  inverfion  or  changing 
the  nature  of  fuch  particles,  (hall  gene¬ 
rate  as  much  motion  in  the  fluid  Light, 
in  performing  the  change,  as  was  ipent 
in  bringing  the  particles  changed  to 

I  that 


! 
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tliat  critical  (late  in  which  the  change 
pafies  upon  them. 

4 

When  this  immutation  is  executed  in 
all  the  parts  of  the  fluid,  the  heat  ge¬ 
nerated  and  maintained  in  them  during 
the  procefs,  would  languiOi  gradually, 
and  extingoifli  like  a  lamp  without  oil, 
tmleis  the  fluid  was  conftantjy  fed  and 
repaired  with  frefli  matter,  capable  of 
being  fucceffively  difpofed  into  the  anh 
mal  mutations,  by  the  particular  de¬ 
gree  and  kind  of  heat  and  motion,  into 
which  it  is  introduced. 

■  .  •  >i.  ■  r 

The  blood,  then,  and  it  only,  is  that 
fpecific  fluid  in  the  animal  conftitu- 
tion,  which  has  thele  characters  requi- 
fite  to  cpnflitute  it  the  theatre  and  im¬ 
mediate  organ  of  the  fupport  and  pre¬ 
fer  wuion.  of  animal  heat.  It  is  not  only 
a  fluid,  that,  without  the  interpolation 
of  glandular  influence  and  feeretion, 
ha®  been  changed  into  blood,  from  ma¬ 
terials 
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terials  that  had  not  thefe  properties  be¬ 
fore.  and  that  is  again  in  a  difoofition 
to  be  diverted  of  its  character  of  blood, 
and  of  putting  on  the  properties  of  the 
fecretion  of  whatever  organs  it  is  pre- 
fented  to ;  but  it  is  in  itfelf,  a  fluid  con¬ 
fiding  of,  at  leaft,  three  different  crafes 
blended  together,  capable,  probably  of 
being  refolved  into  one  another,  and 
yet  ft  ill  conftituting  effential  parts  of 
blood. 

If  we  acid  to  all  this,  that  it  is  a  fluid 
kept  in  conftant  progreffive  motion,  and 
in  mechanical,  as  well  as  fpecific  internal, 
motion,  we  will  find  all  the  fatisfacrtion 
and  evidence  we  can  defire  given  us  to 
conclude,  that  it  is  the  conftant  gene¬ 
rator  and  fupporter  of  that  fpecific  heat, 
in  that  moiety  of  the  etherial  fluid, 
which,  under  the  influence  of  its  direct¬ 
ing;  fountain  in  the  feat  of  lenlation  and 
volition,  a£ts  as  life  through  our  whole 
frame,  according  to  the  various  dilpo- 

I  >  fitions 


(  132  ) 

litions  and  fimilarities  of  the  different 

•  •  V-  •  *  i  &  • 

conftltuent  parts  of  our  compofitiom 

The  neglected  Ancients  made  a lean- 
ingly  unaccountable,  and  probably  there¬ 
fore,  deemed  by  many,  a  very  foolifh 
diftribution  of  the  different  parts  of 
the  animal  fyftem,  into  hot  and  cold ; 
calling  the  Heart,  with  its  Arteries  and 
Veins,  the  Liver,  the  Lungs,  the  Kid- 
nies,  the  Mufcles,  &c»  hot ;  and  the 
Bones  and  Cartilages,  the  Ligaments* 
the  Membranes,  the  Brain,  the  Nerves, 
&c,  cold ;  while  they  conftituted  the 
(kin  of  a  middle  temperature  between 
Che  two*  But  if  we  reflect  that  they 

*  i  .  .  »  »  '•  •  w 

founded  this  diftinftion  upon  the  clii- 
ferent  colour  of  the  parts,  as  they  exhi- 
bited  the  appearance  of  the  red  bloods 
being  more  of  lefs  predominant  in  them ; 
and  if  we  advert,  at  the  fame  time, 
that  the  parts  called  cold,  may  paffive- 
ly,  or  by  communication  only,  be  kept 
|$  hot  as  the  parts  where  heat  was  flip- 

pofec! 


pofed  immediately  to  refide,  without 
their  pofleffing  the  property  of  cherilh- 
ing  their  own  heat ;  then  we  will  per¬ 
haps  admit,  that  this  neglected  diftinc- 
tion  was  not  quite  fo  whimiical  or 
groundlefs  as  at  firft  light  we  may  be 
dilpofed  to  think  it. 


* 


c 


*34 


3 


C  H  A  P.  XV. 


Of  the  Nature  and  confiituent  Parts  of  the 

Blood » 


AS  I  have  taken  occafion  from  my 


d  x  fiibjeft,  to  determine  that  primary 
and  eflential  office  of  the  blood,  name¬ 
ly,  the  liipport,  and  maintenance  of 
the  animal  heat ;  I  wiffi  I  was  likewife 
able  to  lay  fomething  as  decifive  of 
its  ftrufture  and  analyfis  alfb.  But  as 
I  cannot  be  fb  confident  of  doing  that, 
I  (hall  only  prefame  to  offer  fame 
thoughts  towards  afcertaining  thele 
points.  Both  the  analyfis,  and  the 
ftruclure  of  the  blood,  fall  each  under 
three  divifions. 

I  have  little  hefitation  in  faying, 
that  analytically,  the  blood  confifts  of 
phlegm  or  water,  fait,  and  oil. 


Or 
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Of  its  phlegm,  I  obferve,  that 
though  it  is  water,  yet  it  is  fomething 
more.  All  aqueous  vapour  that  has  a 
tino-e  of  frnell,  is  either  mixed  with 
fome  very  iubtile  eflential  oil,  that  can¬ 
not  be  otherwiie  diftinguifhed,  but  by 
its  flavour ;  or  eke,  which  I  am  more 
inclined  to  think,  the  aqueous  vapour 
itfelf,  though  it  has  not  loft  its  cha¬ 
racter  of  water,  is  fo  far  changed  or  ad¬ 
vanced  towards  a  change  into  oil,  as  to 
have  fmelh  Such  is,  what  is  called 
the  fpiritus  redor  of  vegetables. 

The  faline  part  of  the  blood, 
bgs  fomething  well  worth  confide- 
ration  in  it.  We  know,  that  in  a 
found  ftate,  all- the  falts  in  the  Blood 
are  in  a  natural  ftate,  though  a  large 
proportion  of  the  falts  of  our  food  (I 
mean  our  vegetable  food,)  are  either 
acid  or  acefcent*.  But  the  queftion 

is, 


*  Indeed,  all  natural  vegetable  acids  retain  annexed 
to  themfelves,  an  earth  equivalent  to  what  would  neu- 

r»  n:r 

Sralile  them,  yet  in  fuch  a  fingular  manner,  as  not  to 

I  4  deftroy 
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is,  how  the  acid  falts  we  take  into  the 

\ 

blood  are  neutralifed  ?  and  from  what 
flock  of  materials  in  it,  are  they  fur- 
niihecl  with  their  alkaline  or  neutra¬ 
lising  bails? .  -Again,  though  a  neutral 

fait  neceflarily  implies  the  exiftence  of 
an  acid,  why  are  the  blood  and  ani¬ 
mal  fluids  ib  ready  to  difcover  their 
alkali,  and  ib  difficult  to  exhibit  any 
lions  of  acid?  Thefe  points  well  ex¬ 
plained,  Would  tend  to  give  more  In- 
fight  into  the  animal  precedes. 

Of  the  animal  oil  in  the  blood,  it  is 
to  be  conlxdered,  whether  it  is  not  all 
of  one  kind,  or  at  lead  tending  to  one 
height  of  elaboration ;  which  in  my 
opinion,  (I  will  call  it  no  more,)  tends 
to  fclidity  or  fixation.  When  I  fay 
lb,  I  do  not  forget  that  the  collect- 


cleftroy  their  acidity.  This  is  demonftrated,  by  a  very 
limple  chymical  procefs,  to  be  the  cafe  with  cryflals  of 
tartar,  which  yield  a  large  proportion  of  alkaline  fait 
of  tartar* 


ed 
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ec!  oils  in  the  body  have  feme  finall 
appearance  of  a  different  character  from 
one  another.  But  what  I  principally 
refer  to  is ;  what  is  exhibited  in  the 
analysing  of  oils,  where  the  fire  divides 
them  into  feparate  appearances:  fuch 
as  empyreumatic  oils,  and  that  which 
remains  fixed  in  the  coal,  or  caput 
mortuum:  Thefe  are  not  to  be  under- 
flood  to  belong  to  the  oils,  as  animal, 
or  to  any  one  part  of  them  more  dif¬ 
ficult  to  rife  than  others.  But  as  all 
cannot  rife  together,  thefe  particles 
which  are  retarded  by  their  fituation 
from  riling  firft  or  early  in  the  alembic, 
by  being  longer  fiibjefted  to  the  fire,  lie- 
ceffarily  acquire  thefe  changes;  not  be- 
caufe  they  were  naturally  heavieft,  but 
becaufe  they  were  undermoft,  and 
therefore  neceflarily  fcorched  in  diffe¬ 
rent  degrees. 

My  reafbn  for  not  including  earth 
as  one  of  the  principles  of  which  the 
blood  is  competed,  I  have  hinted  at 

before. 
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before:  We  have  no  evidence,  nor  any 
reafbn  to  fuppofe,  that  earth  exifts  in 
the  blood,  in  any  other  form,  but 
either  as  a  neutralifing  part  of  its  ani¬ 
mal  flits,  or  as  an  organ  of  the  plilo- 
gifton,  when  thefe  falls,  probably  by 
the  mediation  of  aqueous  particles,  are 
inverted  into  particles  of  oils.  For  that 
the  earthy  remains  obtained  from  the 
coal  of  a  diftilled  quantity  of  animal  or 
other  oil,  is  not  any  part  of  it  that  was 
incapable  of  diffipation  by  fire,  may  be 
demonftrated  by  the  total  diffipation  of 
that  oil  in  flame,  when  burnt  by  a  wick ; 
while  the  fame  quantity  of  oil  diftilled 
in  a  retort,  will  leave  a  large  portion 
of  coal,  incapable  of  ever  being  elevated 
into  flame ;  which  when  calcined,  will 
leave  a  portion  of  earth,  which  no  fire 
can  either  elevate  or  diffipate* 

Proper  infection  is  one  dr  all  of 
thefe  principles  of  the  blood  fiibtilized, 
acuated,  and  rendered  highly  volatile, 
by  feme  accidental  animal  procefs,  which 

'  the 
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the  common  powers  of  the  conftitution 
afting  on  its  fluids,  neither  tends  to ; 
nor,  where  ftich  miaftnata  are  intro¬ 
duced,  can  it  affimilate  or  overcome 
them.  Thefe  therefore  aft  as  a  ferment 
in  the  fluids  they  mingle  with,  and  in¬ 
vert  feme  of  them  into  its  nature.  Juft: 
as  wort,  being  incapable  of  reducing 
the  Ipirit  involved  in  yeft,  but  at  the 
lame  time,  containing  in  it  principles 
or  combinations  fimilar  to  thefe  the  yeft 
or  the  aftive  Ipirit  in  it  was  produced 
out  of,  thefe  aft  upon  the  mals,  as  a 
ferment,  and  infinuating  an  arrange- 

o  o 

ment  of  particles  and  aftivity  fimilar 
to  its  own,  it  fpreads  its  infection 
through  all  the  particles  capable  of  im- 
mutation  into  die  feme  form. 

It  is  highly  improbable,  therefore,  to 
fuppofe,  that  any  poifcn  or  virulence, 
except  fuch  as  is  of  an  animal  nature, 
can  communicate  proper  infeftion. 
Other  fubftances,  or  their  effluvia,  may 
kill  where  theyr  enter,  or  poifon  by  an 

improper 
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improper  contagion ;  but  fiich  noxious 
bodies  cannot  propagate  or  multiply 
themfelves  in  the  animal  conftitution. 

«.  ’  V  •  ■  *.  + ' 

There  cannot  be  any  proper  infefti- 
on  in  the  air  itlelf,  (unlefs  by  becoming 
accidentally  loaded  with  corrupt  animal 
effluvia,)  marfli,  miafmata,  or  in  any 
effluvia  that  are  incapable  of  aftimilat- 
ing  animal  fluids  to  their  nature*  It 
is  impoffibie  for  thefe  to  affeft  the  hu¬ 
man  conftitution,  in  any  other  mam 
ner,  than  as  non-naturals.  They  may 
produce  either  fiich  gradual  or  Hidden 
changes  upon  the  relative  action  of  our 
folids  and  fluids  on  each  other,  as  may 
difpofe  them  to  this  or  the  other  mor¬ 
bid  confequence ;  but  they  can  intro¬ 
duce  nothing  into  the  conftitution,  that 
can  aft  as  a  ferment.  Nature  is  pro- 
greffive,  but  never  retrograde  in  her 
operations  :  it  is  eafy  for  her  to  produce 
jpirit  out  of  mi  I  ft,  but  flie  will  never 
revert  Ipirit  into  nuift.  Arfenic,  or 
mineral  effluvia,  may  kill  fuch  as  it 

reaches* 


/ 
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reaches,  but  neither  of  theie  will  ever 
become  contagion  in  the  blood. 

As  the  blood  confifts  of  three  prin¬ 
ciples,  fo  in  its  ftruclure  as  blood,  it  is 
known  to  confift  of  three  diftinguifhable 
parts  ;  namely,  coagulum  or  craflamen- 
tum,  ferum  and  red  colouring  particles; 
much  in  the  fame  manner  as  the  animal 
fecretion,  milk,  confifts  of  colloftrum 
or  curd,  whey,  and  cream. 

That  fbme  of  all  the  principles  of 
the  blood  enter  into  the  compofition  of 
each  of  its  parts,  there  is  no  reafon  to 
doubt.  But  in  what  proportion  each 
partakes  of  the  three  principles,  is  not 
known;  nor  has  it  yet  become  a  fiibjeffc 
of  enquiry,  fo  far  as  I  know,  though 
it  feems  to  me  the  raoft  probable  me¬ 
thod  of  attaining  that  infight  into  the 
myfterious  nature  of  that  fluid,  that 
would  be  of  moft  ufe  in  medicine ;  for 
without  that,  we  fliall  not  be  able  to 

comprehend  how  a  fluid  of  common 

* 

principles* 
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principles,  arranges  itlelf,  where-ever  it 
goes,  under  three  fiich  diftinft  forms* 

The  coagulum  diflinguilhes  itlelf 
by  two  properties  from  the  other  parts* 
Theie  when  fufficiently  weighed,  and 
the  inferences  collected  from  them 
which  they  yield,  may  contribute  to 
throw  fome  light  on  the  ftibjcct. 

First,  the  coagulum  is  a  part  of 
the  blood,  which  is  coalefcent  under 
the  animal  degree  of  heat;  and  that 
this  coalefcence  is  the  direft  effeft  of 
the  animal  heat,  is  proved  by  the  en- 
creafe  of  it,  under  an  enereafed  degree 
of  heat,  as  in  all  cafes  of  inflammation, 
or  inflammatory  fever*  The  coagulum 
of  the  blood  being  much  of  the  lame 
nature  with  the  mucilage  of  gums,  it 
may  be  pretty  certainly  determined  to 
be,  a  combination  of  oily  and  aqueous 
particles,  rendered  tenacious  by  fome 
of  die  falls  of  the  blood,  in  which  there 
is  a  confiderable  excels  of  aqueous 

parts ; 


t 


parts ;  but  as  the  other  parts  of  the 
blood  confift  of  the  lame  principles,  and 
and  as  the  heat  in  the  blood  is  the  caufe 
of  the  combination,  it  would  feem  to 
follow,  that  the  coagulum  muft  confifl 
of  fuch  parts  of  thefe  principles,  as  are 
mod  rarefied  by  the  heat  of  the  blood. 

The  fecond  diftinguifhing  property 
of  this  part  of  the  blood,  feems  to  favour 
this  inference.  It  is  the  lighted:  part  of 
the  blood.  It  is  plain,  that  it  is  lighter 
than  the  ferum,  for  it  Iwims  in  it.  It 
fans  alfo  pretty  certain  that,  if  not 
always,  at  leaft  in  fane  circumftances 
confident  with  life,  it  is  lighter  than 
the  red  particles  of  the  blood :  for  in  all 
cafes  of  fizinefs,  or  where  there  is  an 
inflammatory  cruft,  it  in  part  rifes  to 
the  furface  above  it.  It  is  furprifing  in 
feme  highly  inflammatory  cafes,  how 
quickly  and  fenfibly  to  the  eye  the  red 
part  defcends,  and  is  in  a  manner 
fqueezed  out  of  its  place,  by  the  coa¬ 
gulant  at  the  furface. 
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One  nfe  of  the  coagulum  feems  to 
be  a  provision  of  all-provident  Nature* 
to  entangle  the  moft  rarefied  parts  of  the 
blood  always  into  this  ftate,  to  prevent 
their  dlftending  the  veflels  too  much,  by 
their  expanfion,  if  they  continued  loofe* 
and  fb  difturhing  not  only  the  progreC 
five  motion  and  the  fecretions,  but,  per-, 
haps  by  that  means,  fiibverting  the 
whole  function  of  the  fyftem.  That  the 
unentangled  effluvia  in  its  natural  ftate* 
does  always  in  fome  degree,  and  in  fome 
cafes,  remarkably  diftend  the  veflels,  is 
without  doubt;  but  that  the  tenacity  of 
the  coagulum,  reftrains  it,  is  alfb  fell- 
evident.  If  then  all  the  moft  rarefied 
effluvia  entangled  in  the  coagulum, 
was  let  loofe  in  the  veflels,  it  would 

i 

certainly  choak  the  circulation  and  ani¬ 
mal  procefles  entirely*  , 

The 

*  The  formation,  extenfion,  and  multiplication  of 
the  ve0els  in  the  embryo  during  geftation,  or  its  date  of 
formation,  feem  to  be  another  great  end,  to  which 
Mature  applies  the  coagulum  of  the  blood  ;  and  it  mud: 

be 
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The  ferum  may  be  confidered  as 
much  of  the  fame  nature  with  the  coa~ 
gulum,  under  the  difference  above  fpe- 
cified.  Its  elements  are  in  fuch  a  ftate, 
that  the  higheft  heat  of  the  blood  con- 
fiftent  with  life  cannot  rarefy  them  fo 
as  to  make  them  coalefce.  That  it 
is  only  the  want  of  a  iiifficient  degree 
of  heat  that  prevents  it,  is  demonftarted 
by  the  ferunfs  coagulating,  when  a 
ftronger  than  the  animal  degree  of  heat 
is  applied  to  it,  and  a  certain  portion 
of  its  aqueous  particles  evaporated. 


be  applied  the  fame  way,  during  growth  :  befides  an- 
fwering  the  occafional  repairs  the  veflels  require.  We 
have  a  kind  of  demonftration  of  this  application  of  the 
coagulum,  in  the  cafes  of  wounds  and  fores.  Though 
the  fibrous  part  of  the  blood  is  a  very  incorrect  appel¬ 
lation  of  the  gluten,  merely  becaufe  it  is  a  fubflance 
that  will  rope  in  any  direction ;  yet  certainly,  when 
it  efcapes  out  of,  and  covers  the  orifices  of  divided 
veflels;  its  tenacity  exprefsly  qualifies  it  for  being 
ffretched  into  new  veffels,  by  the  fluids  behind  pufhing 
forwards  into  it ;  while  it,  by  its  ropy  glutinous  quali¬ 
ty,  will  be  extended  without  lofing  the  adhefive  conti¬ 
nuity  of  its  parts ;  in  the  fame  manner  as  glafs,  under  a 
certain  degree  of  heat,  can  be  blown  into  fmall  tubes, 

K  Here 
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Here  then,  are  two  pretty  nearly 
equal  quantities  of  the  elements  of  the 
blood,  whole  molt  fpecific  difference  Is, 
that  the  animal  heat  brings  the  one, 
and  cannot  bring  the  other,  into  a  ftate 
of  gelatinous  coalescence.  While  the 
leriim  preierves  the  neceflary  fluidity  of 
the  blood,  the  gluten  mingling  every 
where  equally  with  it,  entangles  Its  vo¬ 
latile  parts,  and  reftrains  its  tendency 
to  expand  Into  a  too  elaftic  ftate,  by  the 
degree  of  heat  neceflary  to  be  kept  up 
In  it,  for  the  univerfal  ftipport  of  the 
vital  actions  through  our  whole  frame. 


It  muft  not  be  omitted,  that  there 
is  fame  difference  of  colour  between 
the  coagulum  and  the  ferum ;  though 
both  are  tran (parent,  yet  the  former  is 
more  ib ;  the  latter  having  a  tinge  of 
green,  which  It  undoubtedly  partakes 
of  from,  the  bile  that  mingles  with  the 


There 
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There  are  three  peculiarities  in  the 
red  part  of  the  blood,  iff,  Its  colour  ; 
which  I  cannot  pretend  to  account  for. 
2dy  It  is  not  a  fluid,  but  exifts  only  as 
a  tinging  iiibftarrte  ;  and  thirdly,  which 
is  very  lingular,  that  it  is  in  a  manner 
confined  to  the  gluten,  and  is  almoffc 
wholely  entangled  in  it.  It  would  ieeni 
as  if  fitch  a  tenaceous  medium  as  the 
gluten,  was  neceffary  to  fiifpend  it  e- 
qually,  and  to  keep  it  from  precipitating 
or  combining  into  feme  more  folk! 
form. 


What  is  deiireabie  to  be  further 
known  of  this  part  of  the  blood  is,  Whe¬ 
ther,  as  the  blood  in  general  is  the  pre- 
ferver  and  propagator  of  animal  heat,  it 
in  particular  is  not  the  more  immediate 
feat  of  it  ?  This  we  know,  that  the  heat 
and  colour  of  any  part  keep  pace  with 
each  other ;  and  whenever  we  fee  the 
colour  of  any  part  of  the  body  height¬ 
ened,  we  generally  determine,  without 

K  2  die 
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the  nepeffity  of  feeling  in  all  inflamma¬ 
tions,  that  its  heat  is  encreafed  in  pro¬ 
portion.— Whether  is  it  not  moft  im¬ 
mediately  elaborated  out  of  the  bile  ? 
This,  if  it  is  fo,  would  be  feme  apology 
for  the  opinion  of  former  times,  when 
the  liver  was  fiippofed  to  be  the  great 
elaborately  of  the  blood.— And— — 
whether  are  not  its  particles  the  moft 
predominantly  unctuous  ones  in  the 
blood  ? 

* 

As  to  the  determining  aught  of  the 
nature  and  ufe  of  the  red  particles, 
from  the  examination  of  their  form 
by  the  microfcope,  or  as  to  the  pofli- 
bility  of  catching  any  fingle  conftituent 
particle  by  itfelf,  ib  as  to  alcertain  its 
form,  I  am  in  doubt;  not\yithftanding 
the  ingenious  attempts  that  have  been 
made  that  way.  They  who  are  curious 
to  know  more  of  this  animal  principle, 
ought  to  find  out  a  menftruum,  which 
would,  not  only  wafli  it  from  the  coa- 

gulum, 

\< 
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giilum,  but  which  it  could  be  feparated 
from  afterwards,  by  evaporation,  as  is 
done  in  procuring  colours  from  flowers, 
free.  Then  it  might  be  put  to  exami¬ 
nation  by  itfelf* 


C  II  A  P, 
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CHAP.  XVI. 

Cf  Irritability ,  Spdfm ,  Life . 

£  ' 

S  thefe  terms  have  been  In  modem 
i  ^  times  '  adopted  into  phyfiology, 
and  make  at  prefent  the  moft  confide-” 
table  figure  In  our  theory,  both  of  health 
and  of  clifeafes,  in  fenfes  either  fiippofed 
to  be  formerly  unknown,  or  as  alluding 
to  phoenomena  In  the  Iranian  eonftitu- 
tion,  that  were  wont  to  be  underftood 
and  ipoken  of,  in  another  manner ; 
and  as  what  thefe  terms  feern  to  allude 
to,  have  a  direct  and  Immediate  con¬ 
nection  with  the  iiibject  of  hyfterical, 
hypochondriacal*  &c.  difeafes,  I  find  it 
therefore  requisite  to  enquire  into  the 
meaning  and  application  of  thefe  terms, 

IRRITABILITY. 

-  • 

We  are  indebted  to  the  truly  learned 
and  Indefatigable  phyflologift,  Dr.  Hah 
Iqr,  for  this  term.  It  Is  meant,  I  ap¬ 
prehend* 
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prehend,  to  denominate  forne  natural 
property,  peculiar  to  living  animal 
lubftances,  particularly  to  their  ultimate 
vafcular  folids;  too  great  a  degree  of 
which  property,  copftitutes  a  diieafed 
affeCtion  of  them.  The  fenfible  idea 
that  the  word  irritability  conveys,  is 
that  mobility  of  any  fubftance  (of  a 
glafs  of  jelly,  for  example,)  that  mani- 
fefts  itfelf,  by  a  tremulous  motion 
through  the  whole,  when  it  is  touched 
in  any  part ;  and  it  implies  a  loofe  con¬ 
nection  of  the  parts  of  inch  a  fubftance, 
compared  with  the  firmer  com  pages 
of  any  more  folk!  body.  1  he  idea  con¬ 
veyed  by  the  word,  is  alio  very  pro¬ 
perly  applicable  to  a  fluid  aCiing  in  or 
confined  to  veflels,  which  undulates  in 
all  its  parts,  when  the  veilcl  that  holds 
it  is  (truck. 

It  is  analogous  to  electricity,  in  that 
the  eleftrical  fluid,  contained  in  the 
eleCtrified  body,  is  Chocked  through 
its  whole  fubftance  inftantaneoufly,  on 

K  4  comma- 
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communicating  with  the  conduction 
It  feems  to  differ  from  electricity,  in 
that  the  folid  itfelf  is  not  apparently 
moved,  by  the  electrifying  of  the  fluid 
contained  in  it.  But  this  is  only  a  feerm 
ing  difference ;  for  in  fact,  every  living 
fubject  that  fuflains  an  electrical  fliock, 
feels  a  violent  impreffion  made  upon 
its  whole  fiibftance. 

Irritability  is  alfo  analogous  to 
eiafiicity ;  but  ieems  to  differ  from 
it  in  this  relpcct ;  that  the  irritation  of 
.  the  iiibftance  of  an  elaftic,  ieems  con¬ 
fined  to  the  point  where  it  is  {truck. 
But  this  alfo  is  only  a  feeming  diffe¬ 
rence  ;  for  when  an  elaftic  body  is  ex¬ 
tended  and  properly  attenuated,  as  in 
the  ipring  of  a  watch,  or  in  a  mufical 
chord,  then  elafticity  iliows  itfelf  to  be 
precifely  analogous  to  irritability  in  its 
phcenpmena. 

Irritability,  as  applicable  to 
the  living  animal  frame,  may  be  difr 

tinguiflied 
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tinguiftied  into  infenfible  Irritability,  or 
that  unfelt  conftant  commotion  of  the 
animal  fibres,  which  is  remarkably  dis¬ 
cernible  in  what  is  called  the  vermicu¬ 
lar  motion  of  the  inteftines ;  And  into 
fcnfible  Irritability  ;  in  which  the  per¬ 
ception  is  eaiily  fhocked,  fo  as  to  difturb 
the  whole  frame  by  every  accident  that 
afredts  the  fenfes  un cxpidteclly .  This 
fpecies  of  irritability  is  one  conftant 
concomitant  fymptom  of  the  hvfterical 
difeafe# 

In  attenuated  fiibjedts  of  Irritability, 
Inch  as  animal  fibres,  it  implies  a  vi¬ 
bration  upon  irritating  contact  back 
through  the  whole  length  of  the  fibre# 
— — It  implies  that  the  fibre  itlelf  is  in 
a  Hate  of  tenfion  or  diflention  fufficl- 
ent  to  brace  it,  and  preferve  it  in  that 
conftant  ftate  of  elaftic  mobility,  which 
is  the  charadteriftic  of  living  animal 
fibres.™ — An  adtual  ftate  of  irritability 
in  living  animal  fibres,  implies  a  con- 
llantly  influent,  adtive  fubftance,  keep- 
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log  the  fibres  tenfe,— —and  It  Implies 
an  aftive  fubftanee,  that  by  its  motion 
cdnfta'ntly  plays  upon  the  fibre,  and 
keeps  it  moving.  All  thefe  eaufes  ceaft 
upon  death  ;  and  therefore  upon  death, 

an  animal  fibre  lofts  its  elaftlcity. 

'  ’  ‘  ,  *  .  .  ..  .•  /  .  •  .  • 

It  Is  admitted  in  fact  from  obferva- 
tion,  that  the  fibres  of  living  animals 
are  in  an  elaftic  ftate ;  for  when  they 
are  divided,  they  fhorten  and  retract. 
But  mo.il  phyfiologifts  are  more  difpoied 
to  refer  this  to  fome  occult  principle, 
than  to  examine  what  natural  or  me- 
chanical  principles  exift  in  the  living 
animal,  iiiffieient  to  produce  the  effect. 
The  animal  fibres  have  all  the  appear- 
ance  of  being  loofe  and  involved,  and 
not  ftretched  between  two  points,  or 
tight  in  the  fenfe  that  a  mufical  chord 
is.  A  cord  of  any  kind  can  be  ren¬ 
dered  elaftic  only  two  ways,  either  by 
tenfion  between  points  ;  or  by  diftenfion , 
{welling  their  fubftance  in  thicknefs  be¬ 
yond  the  natural  fize,  which  in  death 

they 
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they  collapfe  into ;  therefore  in  life, 
there"  mult  be  forne  natural  caufe  of 
their  greater  diftenfion. 

The  immediate  caufe  of  this  will  ap¬ 
pear  more  plainly,  when  we  advert  that 
the  fibres  of  a  dead  animal  may  have  e- 
lafticity  reilored  to  them,  by  the  heat 
of  reading  or  boiling.  The  fibres  of  a 
piece  of  drefled  meat  cut  up  warm,  re¬ 
tract  themfelves  more  lenfibly  and  vio¬ 
lently  than  even  living  animal  fibres  do  : 

•  Therefore,  it  is  natural  to  conclude, 
that  the  animal  heat,  and  the  other  cir- 
cumftances  of  the  internal  agitative  and 
progreffive  motions  of  the  fluids  in 
them,  and  of  the  etherial  fluid  in  both, 
are  what  give  elaliicity  to  the  fibres  of 
living  animals;  or  rather  is,  what  in 
them  conftitutes  their  elaiticity.  There¬ 
fore,  it  mull  be  an  inferior  degree  of 
elafticity,  as  I  have  noticed  before, 
that  encreafes  the  irritability  of  animals, 
fo  as  to  render  it  a  difeafe. 


That 
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That  degree  of  irritability  confix- 
tilting  a  clifeafe,  ought  to  be  remedied 
either  by  depletion,  by  which  the  tenfion 
is  relieved ;  by  incalefcmce ,  adding 
ftrength  and  competent  addon  to  the 
fluid*  whole  weaknefs  moft  immedi¬ 
ately  produces  morbid  irritability ;  or 
by  condensation,  encreafing  the  firm  nets 
and  contractile  quality  of  the  iolids 
themfelves.— — -The  judgement  of  the 
phyfician  muft  dilcover  which  of  the 
■modes  of  afliftance  each  conftitution 
requires. 

Irr  i  t ab  i  l  i  t  y  may,  with  proprie¬ 
ty  enough*  be  diftinguifhed  into  folid, 
viz.  as  it  is  difcoverecl  in  elaflic 
bodies;  and  lemi-tiuid,  viz.  fetch  as 
manifefts  itfelf  either  in  jellies,  or  fitch 
as  is  difcoverable  in  fubftances  compo- 
fed  of  a  mixture  of  folids  and  fluids, 
like  living  animal  fubftances:  There¬ 
fore  the  way  to  tiiminifh  the  latter  fpe- 
cies  of  irritability,  which  is  the  greateft, 

«  or  at  leaft  the  moft  ftifceptibie  of  agi¬ 
tation 
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tatlon  from  flight  caufes,  is  to  ftreng- 

then  the  parts  both  folid  and  fluid,  fc 

as  to  make  them  approach  nearer  the 

confidence  and  firmnefs  of  the  former. 

♦ 

- In  how  many  things  do  mechanics 

inftruct  the  phyfician?  fT  What  are 
the  ratios  of  the  mechanical  precedes 
of  drefling  leather?  ^  What  is  the 
reafon  that  fire,  which  is  known  to  ex¬ 
pand  all  bodies,  fhould  feem  to  fliri- 
vel  many  bodies  when  they  are  call 
into  it,  fiich  as  Cloth,  Paper,  Parch¬ 
ment,  dm  dm  ? 

SPAS  M. 

The  phenomena  to  be  attended  to 
In  medicine,  and  which  It  is  requifite 
every  intelligent  phyfician  flioulcl  form 
foine  adequate  conception  of,  in  order 
either  to  his  affifting  and  fnpporting 
nature,  or  relieving  it  with  propriety, 
are  perhaps  feme  of  the  mofl  obfeure 
in  nature,  and  therefore  have  little  need 
to  be  perplexed  with  vague  and  inde¬ 
finite  terms. 


The 
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The  etymological  fenfe  of  the  word 
Spafm ,  is  much  the  lame  with  that  of 
■mtraBlon  ;  and,  of  late  especially,  it  has 
been  tiled  much  in  the  fame  looie  in* 
decifive  manner,  to  denominate  occult 
powers,  the  nature  of  whole  action  it 
Hot  only  does  not  define,  but  of  which 
it  gives  us  either  incompetent  or  falfe 
ideas. 

Formerly,  in  medicine,  the  tenta 
Spafm  was  appropriated  to  denominate 
the  involuntary,  painful  action,  or 
contraction  of  mufcles,  or  mufcular 
fibres ;  and  as  fucii,  it  became  a  very 
diftindt  head  for  the  arrangement  of 
a  certain  (cries  of  difeafes  under  it,  pro¬ 
duced,  either  by  irritation,  (which  is  di- 
vifible  into  repletion  or  acrimony ,)  as  in  the 
cafes  of  Epilepfies,  Wounds,  Worms, 
Dentition,  Acidities,  and  Coagulations, 
Obftruftions  of  the  firft  paffages,  <&c< 
drr.— — or  produced  by  a  decay,  or 
conftitutional  weaknefs,  or  irritability  of 
the  habit,  fuch  as  hyfterical,  hypochon¬ 
driacal, 
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driacal,  65c.  difeafes,  many  aflhmas, 
autumnal  and  bilious  complaints, 
and  various  morbid  phoenomena  oo 
curing  in  cold,  relaxed  confutations,  or 
confutations  exhaufted  by  intemperance 
of  any  kind* 

As  I  am  upon  this  fubjeft,  I  (hail 
take  the  liberty,  which  I  flatter  myfelf, 
will  not  be  objected  to,  of  digreffing 
fb  far  from  profecuting  the  fhbject  phy- 
fiologically,  as  to  offer  fome  practical 
marks  for  diftinguifliing  fpafmodic  from 
inflammatory  pain.  This  is  a  point  I 
do  not  remember  to  have  feen  fc  parti¬ 
cularly  attended  to,  as  its  importance 
requires.  As  Spafrns  in  nervous  folids, 
and  parts  whofe  addon  and  motions  are 
not  fenfible  and  voluntary,  like  thofe 
of  the  mulcles,  cannot  be  by  the  fenfe 


#  Under  what  are  called  autnmnal  complaints  in 
northern  climates,  are  to  be  included  all  fnnilar  difor- 
ders  in  equatorial  climates,  where  the  heat  is  always 
nearly  the  fame. 


diftin- 
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cliftxngulflied  from  pain  arlfing  from  o- 
ther  canfes ;  yet,  as  they  ought  to  be 
treated  very  differently,  it  is,  I  appre- 
head,  a  matter  of  much  confequence* 
to  attend  to  the  following  fliort  and 
precife  marks,  for  diftinguifliing  fpaff 

rnodic  from  inflammatory  pain. 

«  ,  v 

Spasm qdi  c  pain,  let  it  be  ever  fc  ex- 
ceffive,  feldom  or  ever  excites  general 
convulfions,  whereas  an  extreme  degree 
of  inflammatory  pain  Is  very  .  apt  to 
produce  them.— Spafmodic  pain  is 
often  deililtory  and  wandering;  when 
any  noble  or  vital  part  Is  opprefled  with 
It,  it  Is  generally  relieved  by  a  tranfla- 
tion  of  the  pain  or  Ipafm,  to  fome  lels 
vital  part ;  whereas  inflammatory  pain 
never  drifts,  till  it  is  relieved  either  by 
refblution,  fuppuration,  or  mortifica¬ 
tion  of  the  part.- - Spafinodlc  pain 

is  generally  attended  with  a  low,  fiixall 
or  lometiines  languid  pulfe,  and  with 
little  or  no  fever :  inflammatory  pain* 
h  always  attended  with  a  confiderable 

degree 
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degree  of  fever,  proportioned  to  the 
magnitude  or  quantity  of  the  inflam¬ 
mation,  unlefs  the  feat  of  it  is  in  fbme 
part  which  immediately  affects  the  free 

aftion  of  the  nervous  fyftem. - When 

inflammatory  pain  terminates  in  morti¬ 
fication,  the  mortification  is  confined 
to  the  feat  of  the  inflammation,  or  at 
leaft  commences  there :  but  fpafmodic 
pain  of  the  fame  fatal  tendency,  gene* 
rally  fpreads  an  univerfal  langour  over 
the  whole  vital  fyftem,  and  is  apt  to 
produce  an  univerfal  ftagnation  of  the 
circulation,  and  death  of  the  other 
members,  aim  oft  as  loon  as  in  the  ori¬ 
ginal  feat  of  the  pain  itfelf. 

i  i 

In  modern  phyflology,  by,  I  cannot 
help  calling  it,  a  very  unjuflifiable  pro- 
ftitution  of  terms,  Spaftn  is  ufed  as  a 
term  of  indefinite  application,  not  only 
to  fbme  unintelligible  actions  of  the 
fftfids  of  living  animals,  but  to  the  very 
ac  tion  of  objects  upon  our  ftnfts.  Two 
different  colours  cannot  make  more 

L  diftrete 
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clifcrete  impreffions  on  the  fenfible 
fibres  of  the  eve,  than  heat  and  cold 
do  upon  the  ferment  cutaneous  nerves ; 
yet  by  the  prefent  phyfiology,  both  are 
not  only  indifcrlminately  confounded 
under  the  denomination  of  Spafm  ;  but 
the  one,  according  to  the  prefent  theo¬ 
ry  of  fevers,  is  interpreted  a  continua¬ 
tion  of  the  other  ;  as  if  the  rigidity  or 
tendon  impreffed  on  the  cutaneous 
veflels  by  febrile  or  an  unnatural  de¬ 
gree  of  heat,  was  merely  a  continuation 
of  that  corrugation  which  the  fenfe  of 
cold  produces  on  the  nerves  of  the 
fkin.  But  as  1  fliall  treat  of  this  feib- 
jeft  in  the  «  fubfequent  part  of  this 
work  upon  the  nature  of  fevers,  I 
(hall  not  purfue  it  further  here.  An 
endlels  maze  of  illufions  may  be  con¬ 
jured  up  in  any  fcience,  by  tranipofing 
caufes  into  effefts,  and  effefts  into 
caufes  ;  and  by  explaining  phoenomena 
which  have  their  eftablifhed  unvariable 
caufes,  fuch  as  thefe  actions,  whether  of 
the  folids  or  fluids,  which  depend  on 
-  our 
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our  fonfations,  into  incomprehenfible 
actions  of  fome  unknown  power  called 
life ,  excited  in  it  by  fome  as  unintelligi¬ 
ble  caufe. 

I  t  is  not  eafy  to  trace  phyfically,  in 

r; 

fuch  a  complex  fyftem  as  ours,  where 
there  is  every  where  fuch  a  reciprocal 
action  and  re-aftion,  and  fuch  a  con¬ 
currence  of  various  circumftances  con- 
fpiring  in  the  producing  and  fa  pp  or  ting 
every  effeft,  the  precife  origin  or  nature 
of  almoft  any  fingle  phoenomenon  be¬ 
longing  to  our  conftitution  ;  but  it  is  al- 
ways  poifible  to  attain  fo  much  accuracy 
in  thefe  matters,  as  ta  enable  us  clearly 
to  diftinguifli  the  nature  of  one  aftion 
from  another,  and  to  make  foch  an  ap¬ 
plication  of  terms  to  things  or  actions 
which  can  be  diftinguilhed  from  one 
another,  as  (hall  preferve  us  from  run¬ 
ning  into  perplexity  and  confufion  in 
our  ideas  of  things. 

L  2 
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As  irritability  then  and  fpafms,  are 
two  fymptoms  that  always  accompany 
•  v  either  hy  ft  eric,  hypochondriac,  or  ner¬ 
vous  difeafes,  I  ihall  endeavour,  in  a 
few  words,  without  further  difcuftion 
of  the  phyfical  caufes  of  either,  to  efta- 
hlifh  ftich  a  diftinftion  between  the 
one  and  the  other,  as  may  be  of  fome 
practical  ufe,  and  ferve  as  a  criterion 
for  diftinguiftiing  thefe  fubtile  pro- 
cefles  in  our  frame  from  each  other, 
at  leaft  as  difeafes. 

The  one,  namely  irritability,  figni- 
lies,  or  ought  to  fignify,  that  mobility 
of  our  lyftem  of  folids  and  fluids  ta¬ 
ken  complexly  (for  I  can  in  no  poffi- 
ble  cafe  conflder  them  independent 
of  one  another  in  any  one  vital  or  ani¬ 
mal  funclion)  by  which  external  imprel- 
fions  re-aft  upon  the  feat  of  fenfetion  or 
perception,  Spafm  is  an  involuntary 
impreffion  from  the  feme  feat  of  fe illa¬ 
tion  upon  the  inftruments  of  volun¬ 
tary  motion,  the  mufcles,  and  mufcular 

fibres. 
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fibres,  where-evcr  they  are  fpread ;  and 
it  always  (excepting  in  cafes  of  violent 
irritation)  implies  the  equilibrium  loft 
between  the  feiids  and  fluids,  from  a 
decay  of  the  vigour  and  animal  warmth 
of  the  latter. 


LIFE. 

Metaphysically,  this  termfigni- 
fies  that  whole  fyftem  of  conlcious 
powers  which  can  be  luppofed  and  un- 
derftood  to  have  an  exiftence  indepen¬ 
dent  of  matter  and  mechanilm,  though 
we  know  not  how. 

Physically,  life  fignifies  that  fyf¬ 
tem  of  materials,  mechanilm,  combi¬ 
nations,  and  that  fyftem  of  motions, 
actions,  &c.  relulting  therefrom,  which 
charadterifes  fuch  a  fyftem  of  materials 
phyfically  alive,  that  is  regular  and  con- 
ftant  in  the  performance  of  a  leries  of  na¬ 
tural,  vital,  and  animal  functions  and  o- 
perations ;  the  diforder,  weakening,  &c* 
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V 

of  which,  in  whole  or  in  part,  confti- 
tutes  a  difeafe. 

I  n  a  mixed  fenfe,  that  is,  in  beings 
competed  of  a  combination  of  mental 
and  material  properties  and  actions,  the 
term  life  comprehends  all  that  influence 
which  thefe  two  parts  of  our  compo- 
fition  have  upon  each  other. 

These  diftiniflions  being  properly 
regarded,  will  eftablifli  a  clear  and  di- 
ftinci  idea  to  the  term  life ,  when  it  is 
tiled  in  phyfiology  ;  and  the  neglecting 
of  them  mud  render  the  meaning  of 
the  term  full  of  obfturity.  Who  can 
comprehend  what  our  phyliologifts 
mean,  when  they  apply  the  term  life  to 
a  fluid  or  fibre  of  our  conftitution  ? 
nay,  even  to  one  or  other  of  thefe,  for 
feme  time  after  they  are  detached  from 
it?  lean  eafily  fuppofe  that  feme  of 
thefe  material  motions  which  belong  to 
phyfical  life,  may,  for  a  little  fpace  of 
time,  belong  to  a  member  or  to  a  moiety 

of 
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of  a  fluid,  after  it  is  disjoined  from  its 
whole,  or  may  retain  for  a  little  feme  of 
the  properties  belonging  to  the  animal 
combinations  of  its  parts ;  but  more 
than  this,  it  is  not  poffible  to  compre¬ 
hend.  Though  elafticity,  irritability, 
the  power  of  fpalinodic  contraction,  &c* 
form  part  of  the  properties  of  the  ani¬ 
mal  materials,  it  does  not  follow  that 
the  term  life  is  more  properly  applica¬ 
ble  to  thefe  phoenomena  of  bodies  in 
their  animal  ftate,  than  out  of  it ;  mere¬ 
ly  becaufe  in  their  animal  ftate  they 
ftand  in  connexion  with  other  circnm- 
ftances,  which  all  taken  conjumftly,  con- 
ftitute,  in  whole,  phyftcal  Ujc 

C  H  A  P. 


*  I  am  afraid  that  a  falfe  intemperate  ambition  for- 
making  difeoveries,  and  an  irrational  affectation  of 
treating  even  mechanical  fa<5ts,  as  not  the  fubjedls  of 
reafoning,  have  contributed  largely  to  the  multiplica- 
tion  of  myfleries  in  both  Phyfics  and  Phyfiology.  It  is 
not  enough  that  we  have  adopted  into  phyfiology,  Life, 
an  occult  quality  which  matter  acquires  in  confequence 
©f  being  affirmed  into  the  animal  fyftem  ;  but  that  myi- 
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CHAP,  XVII. 

Of  the  Indications  of  Care  in  Hyper  teal 

Diforders . 

£r  EF OR E  the  reader  fliall  have  ad- 
^  vanced  thus  far  in  theie  difeourfes, 
he  mnft  have  diicovered,  that  it  has  not 
been  my  intention  to  write  a  practical 

*  treatife 


tic  principle  mufl  have  its  myfcic  effedts  too.  We  are 
informed  in  the  la  A:  volume  of  the  Philofophical  Tran- 
fadlions,  that — Life  has  a  power  of  producing  cold — 
This  is  fuch  a  novelty  in  phyfics  as  few  would  have 
dreamed  of  indeed.  But  wherein  is  this  peculiar  to  life  ? 
Every  body  has  a  power  of  communicating  a  moie¬ 
ty  of  its  coolnefs  to  any  other  body  hotter  than  itfelf, 
that  is  brought  within  the  atmofphere  of  its  influence. 
Why  fliould  it  not  add  to  the  myflery,  that  every  hot 
body  that  is  cooled  by  a  colder  one,  is,  in  return  for  the 
coolnefs  it  communicates,  heated  as  much  as  the  hotter 
body  is  cooled  ?— Cold  water  and  hot  water  mixed  toge¬ 
ther,  in  equal  quantities,  will  make  tepid  water.  If 
this  is  a  myftic  property  of  living  bodies,  is  it  not  as 
much  a  myflery  in  dead  ones  ?  It  brings  to  my  re¬ 
membrance 
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treatife  on  this  difeafe,  and  to  inform 
the  public  what  courfe  I  would  take 
with  hylterical  patients,  or  what  recipes 
I  would  write  for  them  ;  far  leis  to  pre¬ 
tend  to  inftruct  others  how  they  fhould 
treat  them.  My  defign  muft  diicover 


membrance  a  fimilar  retrograde  myftery  in  phyfics— 
When  a  billiard  ball  is  impelled  againft  another  at 
reft,  the  motion  paftes  out  of  the  moving  one  into  the 
one  that  was  at  reft,  and  the  reft  paftes  from  the  one 
that  was  ftruck  into  the  one  that  ftrikes,  and  arrefts  it — 
In  other  words,  they  make  a  fair  exchange  of  their 
oppofite  vires  inertia . 

I  muft  take  the  liberty  to  add  here  a  very  obvious 
inference  from  the  experiments  made  upon  the  Heated 
Room,  that  have  been  fo  much  talked  of  among  the  cu¬ 
rious  of  late. — The  heat  which  denfe  and  folid  bodies, 
fuch  as  ftones,  metals,  See.  acquire  in  an  atmofphere,  is 
no  gage  for  the  heat  of  the  atmofphere  itielf.  I  fancy 
few  are  ftrangers  to  this  fadt — that  ftones  or  metals  ex- 
pofed  long  enough  to  the  rays  of  a  warm  fun,  in  the  com¬ 
mon  air,  will  become  too  hot  to  be  handled.  This  will 
contribute  to  explain  that  puzzling  circumftance  men¬ 
tioned  by  one  of  the  gentlemen  who  profecuted  thefe 
ingenious  experiments,  who  could  not  in  whole,  nor  e- 
ven  in  part,  coagulate  the  white  of  an  egg,  except  when 
it  was  put  upon  metal. — He  may  afliire  himfelf,  it  was 
not  the  life  that  was  in  the  albumen  that  refilled  its  co* 
agulation. 


Itfelf 
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itlelf  throughout,  to  have  been  the  pro¬ 
posing  Come  views  relative  to  that  dip 
cafe,  relative  to  the  female  nature  and 
conftitution  in  particular,  and  relative 
to  the  human  conftitution  in  general, 
which  have  not  been  much  attended  to, 
or  profecuted  ;  and  which,  if  juft,  may 
be  of  general  ufe,  not  only  to  the  phy¬ 
siological,  but  to  the  practical  improve¬ 
ment  of  medicine ;  efpecially  that  branch 
of  it  which  relates  to  the  management 
of  the  female  lex,  fuitably  to  their  im¬ 
portance,  and  the  many  accidents  and 
clangers  their  conftkutions  are  expofed 
to,  which  thefe  of  men  are  not. 

\ 

From  the  different  caufes,  constitu¬ 
tions,  periods  of  life,  &ce  which  contri¬ 
bute  to  the  exciting  and  irritating  of  the 
hyfterical  difeate  ;  from  the  difference 
of  its  degrees,  and  the  different  fources 
of  its  Symptoms  ;  it  is  plain  no  general 
uniform  plan  of  treatment  can  be  laid 
down  for  it. — At  fome  times,  it  is  to  be 
foothed ,  at  other  times,  it  ought  to  be 

Subdued 
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fubdued  by  evacuation  or  revulfion ; 
while  other  cafes  require  bracers,  or  to¬ 
nics. — Some  cafes  require  medicine,  and 
others  only  a  proper  regimen  of  the 
non-naturals. — In  feme  cafes,  it  is  re¬ 
quisite  to  pay  a  direfl  attention  to  the 
fymptoms,  according  to  their  urgency  ; 
in  other  cafes,  thefe  are  to  be  neglected, 
and  we  ought  to  addrefs  ourfelves  only 
to  the  caufe. — Sometimes,  it  is  only 
necellary  to  attend  to  the  ftate  of  the 
firft  paftages ;  at  other  times,  a  regard 
is  to  be  had  to  the  whole  habit  of  the 
body. — In  moft  cafes,  the  intention  of 
cure  ought  to  be  complex. — In  all 
cafes,  the  ftate  of  the  fkin,  and  an  equal 
diftribution  of  heat  over  all  the  Surface 
of  the  body,  with  a  regular  ftate  of  the 
organs  of  digeftion,  are  always  prima¬ 
rily  to  be  regarded. 

Some  people,  by  miftake,  apprehend¬ 
ing  that  the  difeafe  proceeds  always 
from  poverty  or  imbecility  of  conftitu- 
tion,  think  they  contribute  to  their  own 

cure 


(  r72  ) 

cure  by  flich  diet  as  is  efteemed  moft 
nourishing  and  reftorative  ;  but  in  that 
they  are  often  greatly  miftaken  ;  what 
is  plain  and  of  eafy  digeftion,  often 
contributing  incomparably  more  to  the 
cure  ;  but  in  all  cafes,  the  quantity  of 
diet  is  of  more  confequence  than  the 
quality  of  it.  If  in  this,  as  in  moft 
chronical  difeafes,  people  could  regulate 
their  diet,  fb  as  to  be  often  hungry, 
and  never  very  full,  they  might  be  their 
own  phylicians. 

One  thing  I  muft  take  the  liberty  to 
obfcrve  ;  in  very  few  cales  of  the  hyfte- 
rical  kind,  are  theft  hot  ilimulating  me¬ 
dicines,  commonly  called  Uterine,  Eme- 
nagogue,  or  Antihyfteric,  indicated ; 
and  in  any  cafe  where  they  are  proper, 
Afta-foetida  is  ftiffieient  to  {apply  the 
place  of  all  others  ;  it  being  a  medicine 
of  great  life,  not  only  out  of  the  pa- 
roxyfms,  but  during  the  attacks  of 
them.  It  is  generally  improved  by 
being  accompanied  with  laxatives,  or 

abforbents. 
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abibrbents,  according  as  either  or  both 
are  indicated  ;  one  or  other  of  them 
being  almoft  always  requifite  during 
the  continuance  of  hyfterical  fymptoms. 
Where  this  difeafe  is  complicated  with 
fcorbutic  acrimony,  Gum  Guaiac,  pro¬ 
perly  managed,  is  an  excellent  medi- 
dicine,  fuited  to  both  intentions. 


C  H  A  P. 
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CHAP.  XVIII. 

Of  the  DiflinfHon  between  By  ft  eric  al  and 
Nervous ,  or  Hypochondriacal  Diforders * 

AS  nervous  and  hyfterical  difeafes, 
tliough  in  faff  very  different, 
have  the  appearance  of  fome thing  con¬ 
genial  in  them,  and  a  great  fimilarity 
in  many  of  their  fymptoms,  I  think  it 
reqniflte,  before  I  clofe  this  fubjeft,  to 
add  fome  reflexions  on  the  former,  to 
what  I  have  faid  on  the  latter. 

Van  He  l  mont,  notwithftanding  his 
Angularities,  was  certainly  a  very  great 
man,  of  a  penetrating  genius,  and  deep 
reflexion.  It  was,  no  doubt,  on  account 
of  the  remarkable  fympathy  and  inter- 
courfe  that  he  oblerved  between  the 
ftoraach  and  the  head,  the  ieat  of  both 
the  confcious  and  inconfcious  fountain 
of  life,  that,  in  imitation  of  the  allegori¬ 
cal 
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cal  genius  of  the  Ancients,  he  gave  a 
perfcnality  to  his  Archeus ,  or  preficlent 
of  digeftion,  feated  at  the  upper  orifice 
of  the  ftomach. 

There  certainly  is  a  very  notorious 
reciprocal  fympathy  between  the  flo- 
mach  and  the  head  ;  and  anatomifts 
difcover  a  very  rich  difplay  of  nerves 
about  the  upper  orifice  of  the  ftomach* 
The  uterus  only  excepted,  no  part  of 
the  human  conftitution  communicates 
with  the  head  as  it  does.  It  alarms  the 
head  with  its  diforders,  and  in  a  manner 
provokes  it  to  its  aftiftance  under  all  its 
uneafy  fenfations,  pains  and  oppreflions ; 
and  this  feems  to  be  the  obvious  reafon, 
why  there  is  fuch  a  general  fimilarity 
between  the  fvmptoms  of  hyfterical  and 
hypochondriac  or  nervous  diforders. 
I  call  thefe  fynonimous,  becanfe  where¬ 
in  they  may  be  fuppofed  to  be  diftin- 
guifhed,  the  difference  is  only  in  de¬ 
gree. 


The 
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The  ftomach  is  certainly  the  immedi¬ 
ate  caufe  of  all  thefe  fymptoms,  com¬ 
monly  called  nervous,  or  hypochond¬ 
riac.  They  all  derive  their  fource  from 
a  weakened  violated  digeftion  ;  from 
the  undue  fermentation,  or  corruption 
of  the  aliments,  and  of  the  fecretions 
that  (Iiould  minid  er  to  their  digeftion  in 
the  firft  ftage  of  their  paflage  through 
the  bowels.  When  this  di  (order  of  the 
ftomach  gathers  Strength,  and  becomes 
habitual,  it  neceflarily  draws-  all  the 
other  parts  of  the  inteftines  and  their 
connexions  into  confent  with  it ;  and 
hence  thefe  viicera  become  afflicted 
with  irregular  pains,  {palms,  diftenfions, 
flatulencies,  &c.  in  different  parts  of 
them.  Thefe  are  generally  attended 

CJ 

with  great  irritability  of  the  nervous 
fvftem,  great  lownefs  and  inequality  of 
the  fpirits  and  temper;  fears,  uneafy 
fenfitions,  imaginary  difeafes,  or  appre- 
henfions  of  dangers  fuom  their  com¬ 
plaint  3. 


So 
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So  far,  or  rather  a  little  below  this 
ftate  of  the  difeafe,  it  is  commonly  called 
nervous;  but  if  it  advances  beyond 
this  ;  if  the  patient  is  afflicted  with  vio¬ 
lent  heart-burnings,  irregularities  of  the 
appetite,  great  coltivenefs,  black  bili¬ 
ous  vomitings  or  purgings,  involuntary 
fpafms,  and  twitchings  in  different  parts 
of  the  body  ;  or,  if  fuperadded  to  thefe, 
he  is  invaded  by  faintings,  convulfive 
tremors,  frightful  and  dilhial  ideas,  a 
delirious  imagination,  or  exceilive  ine¬ 
qualities  of  the  mind,  then  the  dileafe  is 
commonly  called  either  the  hypochon¬ 
driac  difeafe,  or  an  atrabilous  melan¬ 
choly. 

The  primary  remote  caufe  of  this 
dileafe  is  either  a  natural  weaknefs  of 
the  inteftines,  or  fome  dileafe  fixing  up¬ 
on  them ;  rendering  them  weak,  debi¬ 
litating  or  viciating  the  digeftive  facul¬ 
ty,  and  the  fecretions  belonging  to  it ; 
by  which  means,  the  folids,  lofing  their 
equilibrium  with  the  fluids,  become 

M  more 
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more  and  more  overcharged,  and  in 
forne  meafure  opprefled  by  diem.  In 
this  cafe,  the  fymptoms  of  the  difeafe 
rarely  afcend  beyond  the  ftandard  or 
what  are  commonly  called  nervouscom- 
plaints. 

If  the  difeafe  is  not  owing  directly  to 
the  preceding  caufe,  then  it  mult  be 
referred  to  a  difficulty  in  the  circulation 
of  the  blood  through  the  liver,  by  its 
he!  11  o-  either  obftr acted  or  weakened; 

o 

or  elfe  from  too  great  a  vifcidity  or 
other  diiorder  in  the  blood,  retarding  its 
free  paflage  through  the  liver.  In  any 
of  thefe  cafes,  all  the  digeftive  bowels 
become  opprefled  in  their  natural  pow¬ 
ers  and  functions :  for  the  blood,  in  its 
return  to  the  heart,  pafles  from  the  in- 
tc (tines  into  the  liver ;  and  they  muft 
become  loaded  and  dhabled  for  their 
different  offices,  if  the  liver,  which  re¬ 
ceives  the  blood  from  them,  pafles  it 
with  difficulty,  from  whatever  caufe. 


The 
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The  fee  bn  clary  remote  c  a  life  of  all 
thefe  fymptoms  muft  be  re  ferret}  to  fome 
fiipprefled  evacuation,  particularly  of 
blood  itfelf ;  fucli  as  the  want  of  a  con- 
flitutional,  hemorrhoidal,  or  menftrual 
difeharge,  or  a  fuppreffion  of  any  ha¬ 
bitual  bleeding  at  the  nofe,  S9c.  or  elfe, 
which  is  too  frequently  the  calc,  it  muft 
be  referred  to  fame  fpecies  of  latent 
acrimony  in  the  blood  (commonly  call¬ 
ed  the  Scurvy,  of  whatever  kind  it  is) 
which  has  either  been  injudicioufly  re- 
prefled,  or  which  Nature  cannot  mufter 
forces  ftifficient  to  expel  by  fome  criti¬ 
cal  difcharge. 

From  this  detail  of  the  difeale,  even 
a  perfbn  of  moderate  judgement  in 
phyfic,  may  make  the  two  following 
inftructing  inferences,  ift,  lliat  there 
can  be  no  perfefl  cure  of  this  clifeafe, 
without  f hiking  at  the  ultimate  and 
moft  remote  caufes  of  it,  and  remedy¬ 
ing  them ;  which  muft  be  a  work  of 
-  time.  2clly,  That  the  more  early  the 

M  2  diieafe 


(  J8o  ) 

diieafe  Is  attended  to,  before  it  has  taken 
too  deep  root  In  the  conftitution,  the 
greater  hope  there  Is  not  only  of  curing 
It,  but  of  curing  It  fooner  than  can  be 
done  after  it  has  fapped  the  conftitu- 
tion  by  the  ravages  its  various  fymptoms 
have  made  in  It* 

In  the  advanced  ftages  of  this  diieafe, 
it  is  impoffible  to  put  perfons  fubjefted 
to  it  upon  a  fafe  plan  of*  felf-manage- 
ment,  or  to  lay  down  rules  for  piloting 
themfelves  through  the  perplexities  both 
of  body  and  mind  which  it  occafions. 
But  in  thefe  lower  degrees  of  it,  which 
are  fo  common  to  both  fexes,  it  would 
be  eafy  for  them,  if  they  had  the  com¬ 
mand  of  their  own  Inclinations,  to  an¬ 
nihilate  the  diieafe  by  a  proper  atten¬ 
tion  to,  and  management  of  themfelves. 

As  this  form  or  degree  of  the  diieafe 
prevails  principally  among  younger  per¬ 
fons,  a  little  medicine,  and  an  exaft  ma¬ 
nagement  of  themfelves,  are  all  that  is 

neceflary. 
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neceflary.  It  frequently  happens  that 
the  temporary  curing  of  Inch  complaints 
by  medicine  only,  (which  may  be  done), 
if  no  attention  is  paid  to  the  manage¬ 
ment  of  diet,  pleafures  and  exercife,  ei¬ 
ther  at  the  time  or  afterwards,  termi¬ 
nates  only  in  the  return  of  the  clifeafe 
foon  after,  with  greater  violence  and  ob- 
ftinacy.  When  perfons  find  themfelves 
fuddenly,  eafily,  or  unexpectedly  relie¬ 
ved,  they  are  tempted  to  plunge  them¬ 
felves  again  into  an  irregular  courfe  of 
living,  fo  that  in  a  fliort  time,  they  find 
it  had  been  better  that  they  had  not 
thought  themfelves  fo  completely  cured. 

Hot  medicines  never  agree  with 
young  conflitutions ;  they  tend  to  en- 
creafe  the  fire  natural  to  their  age, 
which  {hould  be  abated  rather  than  fed ; 
even  the  Bark,  which  is  the  coolefl 
of  almoft  any  ftrengthening  medicine, 
is  too  much  for  them,  without  being 
tempered  by  laxatives,  abfbrbents  and 
neutrals.  A  tea  of  the  Bark,  of  Camo- 
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mile  Flowers,  Gentian,  or  Centaury,  or 
of  all  thefe  mixed  together,  taken  twice 
in  the  day,  with  half  a  drachm  of 
Masrneiia  *  or  a  drachm  of  Soluble 
Tartar,  or  of  Vitrlolated  Tartar,  will 
have  a  happy  effect  on  a  young  confti- 
tution  in  very  bad  repair,  if  modera¬ 
tion  is  obierved  both  as  to  the  quality 
and  quantity  of  what  is  ate  and  drunk  ; 
as  vinous  or  ipirituoiis  iniufions  of  hot 
ftomachics,  aromatics,  and  other  irritat- 


*  This  for  feme  time  has  been  a  fafhionable  me  dir 
cine,  merely  becaufe  it  is  the  abforbent  we  have  be¬ 
come  rnoft  lately  acquainted  with  ;  therefore  various 
attempts  have  been  made  to  fpoil  it,  by  an  affectation 
of  peculiar  nicety  in  the  preparation  of  it.  It  will  not 
purge  at  all  (notwithflanding  what  has  been  laid  to  the 
contrary]  if  either  by  excels  of  wafiiing,  burning, 
the  neutral  fairs  are  wholly  fepar&ted  from  it.  I 
have  known  it  prove  violently  binding  by  this  method, 
and  consequently  become  hurtful  to  both  old  and 
young.  Too  much  of  it  alfo  (even  though  not  fo  fpoiled) 
is  not  good  for  infants  of  very  weak  habits,  who  canno-t 
bear  an  excefs  of  neutral  falls  :  it  cools  their  blood  too 
much ;  therefore,  when  continuance  in  the  ufe  of  it  for 
fome  time  becomes  requifite,  it  fliould  always  be  pro¬ 
perly  qualified. 

ing 
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mg  nervous  medicines,  would  enrage 
indead  of  alleviating  every  fymptom  of 
the  difeaie. 

But  to  prevent  miftakes,  which  too 
frequently  happens,  in  deciding  upon 
the  complaints  of  young  people,  efpeci- 
ally  males,  let  it  always  be  remembered, 
that  an  overfullnefe  of  habit  will  often 
produce  individually  the  feme  fymp- 
toms  that  are  too  generally  and  uni¬ 
formly  attributed  to  weaknefs,  relaxa¬ 
tion,  debility  of  the  nervous  fydeni,  and 
coldnefs  of  the  conftitution.  Similar 
fymptoms  are  often  excited  by  oppolite 
caufes,  and  an  error  of  judgement  in 
liich  cafes  is  an  unhappy  accident  for 
the  patient. 


\ 
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Delivered  at  Newcastle*  28th  December, 
1773,  on  the  NATURAL  POWERS 
employed  in  the  CIRCULATION  of 
the  BLOOD,  independent  of  the  AC¬ 
TION  of  the  HEART. 
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— — — •  I  need  fcarcely  do  more  than 
mention  to  you,  that  a  mufcle  is  a  com- 
pofition  of  animal  fibres  which  have  a 
power  of  contracting  and  confequently 
of  moving  themfelves,  and  whatever  is 
connected  with  them  ;  and  that  the  heart 
is  inch  a  mufcle,  or  rather  collection  of 
mufcles. — The  arteries  are  thefe  veffels 
that  carry  the  blood  from  the  heart  to 
all  the  parts  of  the  body,  dividing  com 
ftantly  off  from  one  another,  ■  like  the 
branches  of  a  tree,  till  they  terminate 
in  the  greateft  conceivable  tenuity.— 
The  veins  which  bring  the  humours 
back  again  from  every  part  of  the  body, 
begin  in  the  fame  attenuated  ftate  as 
the  arteries  ended  in ;  and  as  they  unite, 
they  enlarge,  till  they  meet  in  one  great 
trunk  or  vein,  which  brings  the  blood 
back  to  the  heart  again.-— The  heart 
itfelf  conilfts  of  four  chambers,  or  rather 
of  two  pair  of’ chambers,  each  pair  con- 
lifting  of  an  outer  and  inner  one. — 
Each  of  thefe  chambers  is  to  be  confl- 
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tiered  as  a  diftlmld  mufcle,  or  mufcular 
bag,  which  has  a  power  of  contracting 
itielf  leparately.— Into  the  outer  cham¬ 
ber  of  the  right  fide,  or  more  properly 
the  fore  fide,  of  the  heart,  the  great 
vein  I  mentioned,  called  the  Vena  Cava, 
opens  and  pours  in  the  blood.  When 
that  outer  chamber,  commonly  called 
the  right  auricle,  is  full,  it  contracts 
by  its  mufcular  force  and  empties  itfelf 
into  the  inner  chamber,  called  the  right 
ventricle ;  which,  when  it  is  filled,  alio 
contracts  and  injefts  its  contents  into 
an  artery  called  the  pulmonary  artery, 
which  by  its  divifions  and  attenuations 
fheds  the  blood  through  the  whole  jub¬ 
ilance  of  the  lun ns. 


In  the  fecond  pair  of  chambers  of  the 
heart,  the  like  procefs  is  tranfafiecl  over 
again.  The  incipient  and  imbibing 
veins  take  in  all  the  blood  diffuiecl 
through  the  lungs  by  the  arteries,  and 
uniting  their  forces  as  they  meet,  ter¬ 
minate  all  at  laft  in  one  great  vein, 

called 
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called  the  pulmonary  vein,  which  un¬ 
loads  itfelf  into  the  outer  chamber  of 
the  fecond  pair  of  rooms,  called  the 
left  auricle  of  the  heart,  which,  when 
filled,,  contracts  and  ifiues  its  contents 
into  the  inner  chamber,  called  the  left 
ventricle  of  the  heart,  which  when  it  is 
foil,  contracts  alfo,  and  difeharges  it¬ 
ielf  into  the  great  artery,  called  the 
Aorta  ;  which  branching  off,  and  fepa- 
rating  into  infinite  fubdivifions,  both  in 
regard  to  their  number  and  .tenuity, 
cliff  hie  the  blood  in  form  or  in  fubftance 
to  every  organ  and  fpot  in  the  animal 
jfyftem.- — I  need  only  obferve  further  to 
you,  in  order  to  your  diftinitly  con¬ 
ceiving  the  actions  of  the  heart  above 
fpecifiecl,  that,  each  chamber  is  furnilli- 
ed  with  a  complete  let  of  valves,  which, 
when  the  chambers  contract  themfelves, 
exactly  flint  and  preclude  any  of  the 
blood  from  being  forced  back  again  by 
the  way  that  it  entered. 
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From  this  hiftorical  account  of  the 
perpetual  tranfaCtions  of  the  heart,  you 
muft  diftlnCtly  perceive,  that  in  the  fob- 
fequent  difcourfe  Ido  not  pretend  to  dis¬ 
prove  that  it  is  by  the  aCtion  and  force 
of  the  contractions  of  the  heart  that  the 
blood  is  thrown  out  of  it  into  the  arte-* 
ries  :  But  I  propofe  to  demonftrate,  that 
thefe  actions  have  little  or  no  concern 
in  fupporting  the  progrefs  of  the  blood 
along  the  finer  arteries,  after  it  is  thrown 
into  the  great  ones,  and  Hill  lefs,  in  hav¬ 
ing  any  fenfible  influence  on  its  motion 
through  the  veins  back  again  to  the 
heart. 

The  circulation  of  the  blood,  as 
above-defcribed,  was  no  {boner  alcer- 
tained  by  the  celebrated  and  learned  Dr. 
Harvey,  than  the  force  and  energy  of 
the  mufcular  contractions  of  the  heart 
was  firft  univerfally  fuppofed,  and  then 
admitted  and  acquiefced  in  aim  oft  im- 
plicity,  as  the  only  confiderable  moving 
caule  of  the  whole :  And  this,  with  few 

variations 
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variations  or  additions,  continues  to  con- 
ftitute  the  fum  of  the  doctrine  of  the 
circulation,  from  the  sera  of  Dr.  Harvey 
down  to  the  prelent  time. — ^The  nature 
of  this  difcourle  does  not  require  that  I 
Ihould  enter  into  any  particular  detail 
of  all  that  has  been  liiggefted  or  laid 
upon  the  powers  of  circulation.  I  {hall 
take  notice  of  fuch  particulars  as  I  know, 
or  as  occur  to  me,  in  the  c curie  of  this 
difcourle.  If  any  other  author  before 
me,  that  I  may  either  have  not  feen,  or 
not  attended  to,  has  advanced  what  I 
may  imagine  peculiar  to  my  lentiments 
and  reafoning  in  this  dilquifition,  I  can 
content  myfelf  with  the  originality  of 
my  own  reflections,  without  contend¬ 
ing  for  the  honour  of  priority  with  fuch 
perfons 


*  Since  this  difcourfe  was  delivered  to  the  printer 
(Jan.  1774.)  I  have  leen  in  a  lift  of  foreign  publica¬ 
tions,  a  treatife  in  Italian  exprefsly  upon  the  fame 
fubjedt,  publifhed  at  Modena. 

By 
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By  the  vigorous  contraction  of  the 
heart,  and  the  elailic  or  mufcular  re¬ 
action  of  the  throbbing  arteries,  then, 
together  with  that  fpecies  of  lateral  re¬ 
finance,  from  the  atmofphere  without 
us,  and  what  acts  as  an  equivalent  to  it 
within  us,  (without  which  indeed  all 
motion  would  languifh  and  fail)  the 
blood  is  fuppofed  to  be  urged  on  to  the 
fineft  filaments  of  the  arteries  and 
glands  ;  and  not  only  fo,  but  to  be  pro¬ 
pelled  into  the  incipient  veins,  which, 
uniting  their  dreams,  unite  alio  their 
forces  in  bringing  the  blood  back  to  the 
heart  again. — -As  a  fupplement  to  thele 
powers,  the  late  ingenious  and  learned 
Dr.  Whytt  fuggefled,  with  fome  reafon, 
the  perpetual  otcillations  of  the  finer 
veffels,  fqueezing  the  blood  forward  in 
die  direction  of  its  progreis  t : — to  the 

afliftance 


f  That  there  is  a  perpetual  motion  of  the  animal  fi¬ 
bres  everywhere,  while  natural  heat  remains  in  the 

bodv, 
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affiftance  of  the  motion  of  the  venous 
ftreams  of  blood  in  the  primary  fila¬ 
ments  of  the  veins,  the  attraction  of  ca¬ 
pillary  tubes,  by  which  liquors  are 
difpofed  to  rife  in  them  to  certain 
heights,  is  fuggefted  as  acc diary,  and 
alfo  the  motion  of  the  mufcles  every¬ 
where  when  they  aft,  prefiing  the 
veflels. 

\ 

The  firft  fuppolition  I  (hall  (peak 
to  by  and  by — but  that  laft  is  So  inci¬ 
dental,  and  the  progrels  of  the  circula¬ 
tion  is  in  fo  many  inftances  equally  per- 
fifting  when  every  mulcle  is  at  reft,  that 
little  weight  can  be  allowed  to  that  as  a 
neceflary  and  permanent  catife. 


body,  fomewhat  analogous  to  the  vermicular  motion  of 
the  inteflines,  is  pretty  certain.  It  would  feem  to  be 
maintained  principally,  by  the  conftant  relapfe,  wander¬ 
ing,  and  re-abforption  of  warm  adtive  effluvia  every¬ 
where  ;  and  by  the  perpetual  adtion  of  the  nerves  of 
ultimate  libres,  as  after  explained,  everywhere. 
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But  notwithftanding  all  the  auxiliary 
fnpplements  that  may  have  been  occasi¬ 
onally  fuggefted,  as  conipiring  in  fup- 
port  of  the  circulation,  {till  the  force 
and  momentum  given  to  the  motion  of 
the  blood  by  the  mnfcular  contractions 
of  the  heart,  has  been  efteemed  of  frich 
importance,  and  To  fiifficient  for  the 
weight  of  the  charge,  that  the  mold  ce¬ 
lebrated  calculators,  fuch  as  Borelli,  Sir 
I.  Newton,  Keil,  Jurin,  Hales,  Haller, 
&c.  have  engaged  in  the  niceft  experi¬ 
ments  and  calculations  to  aicertain  with 
precifion,  the  force  of  the  mufcular 
contractions  of  the  heart,-— the  quan¬ 
tity  of  the  blood  thrown  into  the  ar¬ 
teries  by  each  iyftole, — the  force  and 
velocity  with  which  the  blood  is  propel¬ 
led  into  the  arteries,  &c. 

Indeed  the  faCt  of  the  heart's  con¬ 
tractions,  and  the  expulflon  of  the  blood 
out  of  its  cavities  thereby,  is  fo  certain, 
and  the  fuppofition  of  its  power  tor 
accomplishing  all  that  is  inferred  from 

N  it, 
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it,  has  the  appearance  of  being  fo  Ample, 
fb  mechanical,  and  fo  natural,  that  it  is 
no  great  wonder  the  fobjett  has  hitherto 
efoaped  a  ftriCter  and  more  accurate 
examination. — What  efoapes  the  mod 
penetrating  geniufes,  may  fometimes  be 
ftumbled  upon  by  very  ordinary  capaci¬ 
ties  ;  which  ought  to  be  confidered  as 
an  encouragement  to  every  man’s  in- 
duftry,  let  his  genius  be  ever  fo  ordi¬ 
nary; 

The  intention  of  this  ftiort  difquifi- 
tion,  then,  is  to  prove,  that  the  force 
imprefled  upon  the  blood  by  the  heart, 
is  not  the  power  which  conveys  it  to 
the  extreme  veflels,  makes  it  penetrate 
every  pore  and  filament  of  our  frame, 
and  from  thefe  fiibtile  transfufions  recol¬ 
lects  it,  and  returns  again,  what  does 
return  of  it,  to  the  heart.  This  I  fhall 
endeavour  to  do  by  a  demonftration  of 
the  following  propofitions ;  i .  The 
heart  is  not  the  fountain  or  origin  of 
the  motion  of  the  animal  fluids.  2.  The 

blood 
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blood  in  palling  through  the  heart,  and 
being  fubjected  to  its  impreffions,  ac¬ 
quires  no  quantity  of  motion  that  it  was 
not  poflefled  of  before.  3.  That  the 
arterial  motion  of  the  fluids  does  not 
depend  neceflarily  on  the  impulfes  oi 
the  heart,  but  can  be  accompliflied  in¬ 
dependent  of  any  fuch  force.  4.  The 

mechanical  force  or  momentum  of  the 

\ 

heart’s  contractions  is  abfolutely  infuffi- 
cient  to  propel  the  blood  to  the  extent 
of  the  arterial  circulations  and  fecre- 
tions.  5.  There  are,  in  faft,  other 
powerful  agents  always  fuhfifling  in  the 
animal  frame,  which,  by  a  mechanical 
neceflity,  muft  aCt  in  promoting  the 
progreffive  motion  of  the  blood,  more 
immediately  than  the  heart  can  do,  and 
where  the  powers  of  the  heart  cannot 
reach.  6.  There  are,  befldes  all  theie, 
influences  preficling  in  the  animal  fy- 
jftem  which  can  be  reduced  to  no  mecha¬ 
nical  ftandard,  but,  at  the  lame  time, 
without  which  all  the  intricate  mecha- 
nifm  in  our  frame,  juft  and  unerring  as 
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it  is,  would  not  be  fufficient  to  fupport 
one  revolution,  nay,  nor  one  moment’s 
progreflion  of  our  fluids.  To  thole,  by 
way  of  corollary,  I  Avail  add,  7.  That 
both  the  primal  and  final  intention  of 
the  agency  of  the  heart  in  the  animal 
oeconomy,  muffc  be  feme  further  pur- 
pole,  very  different  from,  and  lels  obvi¬ 
ous  than,  the  ill  ppor  ting  of  the  progrel- 
five  motion  of  the  blood. 

First  Proposition. 

First  then,  I  lay,  that  the  heart  is 
neither  the  original  feat  of  the  motion 
of  the  animal  fluids,  nor  the  original 
caufe  of  their  motion.  It  is  felf-evi- 
dent,  I  apprehend,  that  we  mull  look 
for  the  primary  caufe  and  powers  of 
the  motion  of  our  fluids  in  the  organs, 
which  are  conftantly  employed  in  tak¬ 
ing  in  that  flock  of  ft e fix  fupplies,  which 
trie  repairs  of  our  coixftitution,  and  the 
fupport  of  its  motions  require ;  and 
here  we  are  neceflarily  referred  to  the 
abforption  of  the  chyle,  or  of  our  di- 

gefted 


gelled  aliment.  The  pullations  of  the 
heart,  or  the  momentum  of  Its  con¬ 
tractions,  cannot  reach  the  chyle  In  the 
firft  paflages,  and  force  it  into  the 
ladtea!  vellels :  thefe  vellels,  as  abfor- 
bents,  haying  not  the  leaf!  commu¬ 
nication  with  arteries,  can  partake  of 
no  affiftance  from  them,  in  taking  up 
the  chyle,  and  tranfmltting  It  to  the 
blood.  Now  the  lafteals  are  a  venous 
lyltem  of  vellels,  and  the  chyle’s  motion 
in  them  Is  entirely  venous  ;  that  Is,  It  is 
a  concurrent  motion,  where  the  vellels 
and  the  ftreams  that  flow  in  them,  are 
always  uniting  and  enlarging  *.  ITow 
much  it  is  the  char  after  if  tic  of  all  venous 


*  Some  may  imagine,  that  the  difcharge  of  the  chyle 
by  the  ladteal  duCt  into  the  left  fubclavian  vein,  i-r  of 
fmall  confequence  in  eflimating  the  powers  which  move 
the  fluids;  but  this  is  a  great  miltake :  for,  as  in  a 
found  habit  the  repairs  of  nourilhment  mult  be  equal  to 
the  wafte,  fo  the  power  with  which  thefe  repairs  are 
introduced  into  the  blood  mult  be  equal  to  the  circu¬ 
lating  powers  concerned  in  the  difcharges  of  perfpira- 
tion,  urine,  and  the  animalire  parts  of  the  feces  taken, 
conjundtly. 

N  3  fyftcms 
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fyftems  of  veflels  to  aft  as  ahforbents* 
we  fliall  proceed  to  confider. 

2.  In  the  lymphatics.  The  dlfcovery 
of  the  fburce  of  the  lymphatic  ftreams, 
has  been  of  late  thought  a  matter  of  fo 
much  confequence  in  phy biology,  as  to 
have  been  very  keenly  difputed  between 
two  eminent  anatomifts :  fo  that  we 
may  venture  to  take  it  upon  the  evi¬ 
dence  of  their  experiments,  that  the 
lymphatics  are  alfc  a  fyftem  of  abforbent 
veflels  gathering  up  extravafated  fluids, 
wandering  out  of  the  reach  of  the  heart 
and  arteries,  among  the  interftices  of 
the  veflels.  Thefe  then,  namely,  the 
lafteals  and  lymphatics,  are  two  dreams 

1 

in  the  animal  fyftem,  that  are  not  only 
perpetually  flowing,  but  alfo  perpetu¬ 
ally  fupporting  the  motion  of  the  other 
vafcular  fluids,  independent  of  the  db 
reft:  impreffions  of  the  heart. 

3?  The  abforption  of  the  lymphatics 
appears  to  me  fo  ineonfiderable,  when 

compared 
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compared  with  diat  of  die  proper  veins 
every  where  in  our  fyftem,  that,  if’  the 
lymphatics  are  not  deftined  for  a  parti¬ 
cular  Ipecies  of  abforption,  which  I  am 
inclined  to  fuppofe,  I  can  confider  them 
as  no  more  than  provifional  auxiliaries 
to  the  veins  in  that  office, 

4.  The  nature  of  the  connexion  and 
of  the  communication  of  fluids  between 
the  unborn  infant  and  the  mother,  de- 
monftrates  that  the  fupply  of  a  venous 
circulation  by  fuftion  or  abforption, 
feems  to  be  univerfally  Nature’s  direct 
method  of  communicating  vital  fup- 
plies,  and  of  fupporting  the  Internal 
motion  of  the  fluids  of  all  organical 
beings,  whether  vegetable  or  animal. 

When  we  maturely  confider  the  im- 
menfe  power  of  abforption  in  the  fkin, 
and  not  of  it  only,  but  of  every  lurface 
within  the  body,  one  would  be  tempted 
to  infer,  that  the  veins  almoft  wholly 
terminated  in  abforbents, 

N  4. 
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But  there  is  fall  greater  reafon  for 
the  preemption,  if  we  reflect  alfo  that 
a  very  large  proportion  of  the  animal 
fluids  are  always  in  an  extra valated 
ftate.  If  we  confider  that  the  im- 
menfely  largeft  proportion  of  the  vaf- 
cular  fyftem  is  of  that  attenuated  kind, 
which  the  fineft  injections  cannot  reach; 
and  at  the  fame  time,  if  we  attend  that 
the  exterior  lurfaces  of  all  thefe  veilels 

are  conftantly  in  as  moift  and  fucculent 

-  *  -  •  * 

a  (late  as  their  cavities ,  we  will  fee  ftrono* 

c> 

realbns  to  fnfpeft,  that,  though  feme 
or  the  arteries  may  pafs  into  continu¬ 
es  veins,  yet  the  greater  part  mull  be 
terminated  in  imbibing  orifices,  and 
confequently  that  the  circulation  muft, 
in  drift  propriety,  be  carried  on  by  the 
medium  of  extravalation  and  reablorp- 
tion,  incomparably  more  than  by  any 

uniform  continuation  of  arteries  into 

veins. 

It  is  not  my  intention  in  this  dif- 
couple  to  enter  minutely  into  an  inves¬ 
tigation 
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tigation  of  the  phyfical  caufe  of  ablorp- 
tion ;  but  in  fo  far  as  it  appears  of  inch 
importance  in  maintaining  the  circula¬ 
tion  of  the  blood,  I  mud  beftow  a  re¬ 
flection  or  two  upon  it. 

First,  then,  it  is  generally,  for  ex¬ 
plication,  referred  to  that  power  by 
which  fluids  are  faid  to  afcend  in  capil¬ 
lary  tubes.  That  the  power  exerted  in 
every  kind  of  attraction  or  fuCtion  may 
be  the  fame  with  that  which  caufes 
liquors  to  rile  in  capillary  tubes,  I 
make  no  doubt ;  but  Hill,  as  the  two 
motions  are  very  diiTimilar  in  leading 
circumftances,  the  afcent  of  liquors  in 
capillary  tubes,  as  illuftrated  by  com¬ 
mon  experiments,  is  a  very  unlatisfac- 
tory  illuftration  of  venous  fiidtion  :  for, 
in  the  fir  It  cafe,  the  tubes  mull  be  in 
an  empty  ftate  when  fluids  are  exhi¬ 
bited  to  rile  into  them. — Again,  fluids 
do  not  continue  to  rife  in  capillary 
tubes,  but  become  flag  nan  t  at  certain 
heights. 

In 
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In  venous  abforption,  on  the  con¬ 
trary,  the  fluids  continue  afeendin" 
and  penetrating  into  veflels  that  are 
full,  and  likewife,  they  continue  ad¬ 
vancing  progreflively,  without  ftagnat- 
ing  or  becoming  arrefted  in  their  mo¬ 
tion,  at  any  height  or  diftance  from  the 
prifion  of  the  imbibing  veflels. 

Hence,  fecondly,  we  muft  infer,  that 
though  all  the  veflels  in  the  animal  com- 
pofition  are  full  from  one  end  to  the 
other,  yet  there  muft  be  a  wafte  or  va¬ 
cuum  conftantly  going  on  at  one  extre¬ 
mity  of  the  veflels,  in  order  to  give 
place  and  make  room  for  what  is  im¬ 
bibed  by  their  oppofite  extremities. — - 
Liquors  muft  ceafe  to  rile  in  any  veflel 
or  veflels  which  are  full  without  wafte. — 
Therefore  upon  this  fubjefl  it  muft,  I 
think,  be  concluded,  that  the  conftant 
wafte  and  inanitions  happening  in  the 
animal  frame  are  the  direcft,  though  in 
another  fenfe,  the  remote  caufe  of  its  ca¬ 
pacity 
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pacity  for  conftantly  afluming  freili  fop- 
plies  into  the  veflels. 

t 

What  theie  powers  are,  which  diffi- 
pate  the  materials  of  our  conftitution, 
I  fliall  have  occafion  to  confider  more 
particularly  by  and  by ;  but  whatever 
they  are,  we  muft  view  that  power  of 
attraction  which  brings  the  chyle  into 
vafcular  motion,  in  an  inleparable  con¬ 
nection  with  them. 

By  furveying  the  actions  of  our  frame 
in  this  point  of  view,  you  muft  perceive. 
Gentlemen,  that  the  venous  and  arterial 
circulations  become  indilpenfiby  tied  to¬ 
gether,  and  united  in  their  reciprocal 
influence  upon  each  other’s  motions,  fo 
as  the  one  muft  always  neceflarily  im¬ 
ply  the  other. 

I  make  this  obfervation  here,  becaufe 
it  may  be  objected,  that  though  a  ve¬ 
nous  or  confluent  circulation  may  not 
require  the  impreffions  of  the  heart  to 

per- 
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perpetuate  it,  yet  ail  arterial  or  divid¬ 
ing  circulation  neceflarily  does — But  I 
lay,  that  it  an  arterial  circulation  can 
be  confiderecl  as  neceflarily  inftrumen- 
tal  in  the  production  of  a  venous  circu¬ 
lation,  which  has  no  dependence  on 
the  impulfes  of  the  heart;  then  the 
power  of  the  heart,  which  in  our  con- 
ftitutions  lies  between  theie  two  ex¬ 
tremes,  cannot  be  fuppofed  eflentially 
neceflary  to  an  arterial  circulation, 
whole  influence  reaches  to  a  circulation 
where  the  heart,  as  a  mufcle,  is  not  at 
all  concerned. 

Hence  it  is  inferred  a  "priori,  that  of 
whatever  importance  the  modification  of 
the  circulation  at  the  heart  may  be  in 
the  conflruct'ion  of  animals,  yet  the 
heart  cannot  be  laid  to  be  eflentially  and 
abfolutely  neceflary  to  the  circulation  of 
our  fluids. 


SECOND 
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SECOND  PROPOSITION. 

The  (econd  proposition  I  have  un¬ 
dertaken  to  demonflrate  is,  that  the 
blood,  in  being  (ubjefted  to  the  con¬ 
tractions  of  the  ventricles  of  the  heart, 
acquires  no  quantity  of  motion  that  it 
was  not  poflefled  of  before  in  the  veins. 

The  heart  does  not  aft  upon  the 
blood  as  a  pump  does  upon  ftagnant  wa¬ 
ter,  putting  it  into  a  motion  and  c curie 
which  it  had  not  before.— -This  fimile  is 
not  a  correct  one ;  for  in  fa  ft  the  prin¬ 
cipal,  though  lead  obferved  aftion  of 
the  heart,  is  its  power  as  an  exhauficr, 
which  I  (hall  alio  confider :  what  at 
prefent  I  allude  to,  is  its  positive  force 
in  throwing  the  blood  into  the  arteries. 
— -In  this  relpefl,  I  fay,  it  is  not  like  a 
pump  acting  on  (landing  water. 

In  faft,  the  blood  was  podeffed  of 
as  much  motion  in  the  veins  when  it 

arrived 
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arrived  at  the  heart,  as  the  heart  com¬ 
municates  to  it  in  diicharginsr  it  into 
the  arteries.  So  that  the  interpolation 
of  the  heart’s  agency  in  giving  motion 
to  the  blood,  cannot  be  foppoled  abfo- 
lutely  neceflary  to  its  progrels  in  the 
arteries,  unlefs  it  could  be  proved  that 
the  momentum,  with  which  the  blood 
is  difcharged  from  the  vena  cava,  was 
inlufficient  to  preierve  its  courfe  in  the 
arteries,  without  the  additional  affiftance 
of  the  heart’s  contra&ions.—But  it  is  ab- 
furd  to  liippoie  this,  if  it  can  be  proved, 
that  the  momentum  of  the  blood  in  the 
vena  cava  is  as  great  as  the  momentum 
of  the  blood  thrown  into  the  aorta  by 
the  heart. 

T h  e  heart  tranlmits,  by  its  contrac¬ 
tions,  no  blood  into  the  arteries  but  what 
it  receives  from  the  veins  *  ;  therefore 


*  It  is  true_,  that  the  excretions  nmft  be  deduced 
from  the  quantity  that  the  veins  receive  from  the  arte¬ 
ries,  but  that  is  compenfated  for  by  the  fupplies  the 
veins  receive  from  the  chyle. 
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it  cannot  deliver  it  either  falter  or  with 
greater  momentum  than  it  receives  it. — 
Therefore,  alfo,  the  momentum  of  the 
blood  in  the  veins  is  equally  fufficient, 
as  the  contractions  of  the  ventricles  of 
the  heart,  to  fupport  the  motion  of  the 
blood  in  the  arteries. 

Nay  more,  I  lay,  that  the  abfolute 
momentum  of  the  blood  moving  in  the 
vena  cava,  and  eonfequently  in  all  the 
veins,  is  greater  than  the  momentum 
with  which  it  moves  in  the  aorta,  and 
eonfequently  in  all  the  arteries : — For 
though  the  heart  can  deliver  no  blood 
to  the  arteries,  but  what  it  receives  from 
the  veins,  yet  the  veins  really  receive  as 
much  refiftance  to  the  freedom  of  the 
motion  of  the  blood  in  them,  by  every 
contraction  of  the  auricles  of  the  heart, 
as  the  arterial  blood  receives  acceffion  of 
momentum  by  the  contractions  of  the 
ventricles  ;  excepting  in  fo  far  as  the 
muicular  vigour  of  the  auricles  and  ven¬ 
tricles  may  differ  from  each  other. 

1  KNOW 
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I  know  that  appearances  may  he 
pleaded  againft  me,  and  that  it  may  be 
alleged  that  an  artery  of  the  fame  dimen¬ 
sions  bleeds  with  much  greater  violence 
than  a  vein  does.  But  in  the  firft  place, 
it  may  be  replied,  that  there  is  no  mak¬ 
ing  a  comparative  eftiinate  between 
arteries  and  veins,  in  this  rcfpecl,  on 
account  of  the  different  thicknefs  of 
their  coats- — -on  account  of  the  uncer- 
tainty  of  the  contiguous  anaftomofes— 
and  like  wile  on  account  of  the  different 
Bate  of  the  elaftic  vapour  of  the  blood 
in  arteries  and  in  veins. 

Again,  all  circumftances  fuppofed 
equal,  and  allowing  the  faff  to  be 
ti  tie,  the  velocity  with  which  a  fluid 
flows  out  of  an  orifice  is  no  proof  of  its 
degree  of  velocity  in  its  vefiels,  but  is 
i  at  her  a  proof  of  its  pr  ogre  (live  motion 
not  being  proportioned  in  velocity  to 
the  power  with  which  it  is  urged. 
There  is  a  great  difference  between  be¬ 
ing  prefled  with  greater  force,  efpecially 

alternately 
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alternately  in  the  perciifflve  manner,, 
and  moving  progreffively  with  greater 
momentum.  The  firft  1  allow  in  the 
fca fe  of  the  arterial  blood  ;  but  the  laft, 
I  deny :  at  lead  I  am  not  acquainted 
with  any  proof  of  the  contrary, 

i 

THIRD  PROPOSITION. 

I 

Having  proved  under  the  lad  pro- 
poiition,  that  the  motions  of  the  heart 
add  nothing  to  the  momentum  of  the 
circulation — that  the  force  of  the  blood 
idiiing  out  of  the  veins  is  as  fufficient 
as  the  force  of  the  heart  to  fupport  an 
arterial  circulation — and  that  the  venous 
and  arterial  circulations  are  connected 
together,  in  the  relation  of  caufe  and 
effedl,  by  links  that  are  independent  on 
the  power  of  the  heart’s  fyltoles ;  I  come 
now  to  prove  the  truth  of  the  lame 
doflrine  by  examples,  that  arterial  mo¬ 
tions  of  fluids  can  be  fupported,  and 

O 
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are  in  faff,  conftantly  celebrated  with¬ 
out  the  neceffity  of  the  heart’s  actions, 
or  the  interpofition  of  iuch  a  forcer  in 
the  center  between  a  Venous  and  an  ar¬ 
terial  circulation. 

Because  in  the  particular  dilpoiition 
of  our  frame,  the  heart  is  known  to  oc¬ 
cupy  this  ftation,  and  to  prefide  at  the 
orifices  of  the  great  arteries,  therefore, 
by  I  know  not  what  diverflon  of  our 
attention,  or  deception  from  ' appear¬ 
ances,  it  has  always  been  taken  for 
granted,  that  there  was  a  mechanical 
neceffity  for  the  action  of  the  heart  there, 
and  that  without  it,  the  momentum  of 
the  blood  in  the  vena  cava  could  not 
have  been  Sufficient  to  have  distributed 
and  divided  it  in  the  arteries,  through 
iuch  an  infinite  number  of  ramifications, 
and  in  fixch  an  inconceivable  variety  of 
directions,  produced  by  the  angles, 
flexures,  and  involutions  of  the  veflels* 
as  they  divide  and  decreafe. 


Though 
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Though  perhaps  all  motion,  ftriftly 
fpeaking,  is  both  imprefled  and  con¬ 
tinued  by  prefliire  * ;  yet  there  are 
certain  motions,  fuch  as  the  running  of 
water,  the  afcent  of  vapour  and  the 
like,  that  having  no  ieniible  appearance 
of  any  reflftance  to  their  tendency,  may 
in  an  improper  and  vulgar  lenfe  be 
termed  fpontaneous ;  and  Rich  I  take 
the  motion  of  the  fluids  both  in  the 
veins  and  in  the  arteries  to  be* 

The  firft  example  I  (hall  adduce  of 
this  kind  of  arterial  motion,  which  is 
fupported  without  any  fuch  impulfes  as 
are  analagous  to  the  (hocks  of  the  heart 
upon  the  blood,  is  the  circulation  or 
progreflive  motion  of  the  fap  in  vege- 


#  Though  attraction  is  a  term  that  may  be  alledged 
hot  to  define  the  nature  of  the  power  it  expreffes,  but 
only  to  denominate  the  faCt,  yet  as  the  fignification  of 
the  word  certainly  conveys  an  idea  very  different  from 
any  kind  of  mechanical  impulfe,  it  is  to  be  wiihed  a 
word  for  that  phenomenon  had  been  adopted  which 
would  have  given  no  bias  to  the  ideas  of  enquirers. 

O  z  tables. 
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tables.  In  them,  the  fluids  afcend  of 
their  own  accord,  as  we  expreis  it,  to 
the  remoteft  branches,  leaves,  and  fruit 
of  the  loftieft  trees 

It  implies  no  objection  to  my  argu¬ 
ment  to  allege;  that  in  plants  the  cafe 
is  not  parallel,  as  in  their  transfufion  of 
fluids  there  is  no  direct  or  regular  tran- 
fltion  of  arteries  into  veins.  But  what 
then  ?  ftill  the  example  is  conclufive  for 
what  it  is  adduced  to  prove  ;  namely,  that 
in  their  fyftem  of  circulation,  the  veins 
or  roots  of  the  plant  aft  by  abibrption 
only  ;  and,  without  the  afliftance  of  any 
vegetable  mechanifm  analogous  to  the 
funftions  of  the  heart,  transfuie  their 
juices  to  the  fineft  and  remoteft  fibres 


#  It  is  certain,  that  in  the  vegetation  of  fome  trees, 
fluids  rile  higher  than  either  what  we  know  of  the 
fudtion  of  capillary  tubes,,  or  of  the  preflure  of  the 
atmolphere  on  fluids  in  vacuo,  will  carry  them ;  there¬ 
fore,  it  is  a  queflion,  whether  there  may  not  be  ftill 
refourcesfor  mechanics  to  raife  fluids  higher  than  it  is 
at  prefent  fuppofed  fluids  can  be  elevated  by  artifice. 

of 
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of  the  plant,  which  are  its  fyftem  of 
arteries. 

Again,  to  come  directly  to  the  point, 
we  have  in  the  particular  ceconomy  of 
the  liver  a  proof  of  that  very  fpecies 
of  circulation  in  our  fyftem,  without  the 
intervention  of  any  pulfatory  aftion, 
which  has  been  fuppofecl  neceflary  to 
give  venous  blood  an  arterial  direction 
and  momentum. 

0 

Though  the  liver  is  the  moft  mafly 
and  comp  aft ly-formed  vifcus  in  the 
whole  animal  compofition,  yet  the  ve¬ 
nous  blood  gathered  from  all  the  inter¬ 
nal  parts  of  the  lower  abdomen,  enter¬ 
ing  it,  immediately  changes  its  confluent 
courfe. — The  end  of  the  vein  entering 
a  particular  part  of  the  liver,  (called  by 
anatomifts,  the  portae  or  gates)  relblvesit- 
felf  into  an  artery,  divides  into  branches, 
and  Ipreacls  its  ramifications  through  the 
whole  fubftance  of  the  liver,  where,  al¬ 
ter  furnifhing  the  fecretion  of  the  bile, 

O  3  the 
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the  blood  has  a  fecond  time  its  courfe 
reveriedinto  a  venous  one,  rc-coi!cciin> 

-  O 

it  from  the  extremities  of  this  Angular 
artery,  and  bringing  it  back  to  the  ge¬ 
neral  conflux  of  the  blood  in  the  vena 
cava  before  it  reaches  the  heart, 

-  i  y  %  .  «. 

In  this  inftitution  of  animal  circula¬ 
tion  in  the  liver,  the  heart  can  have  no 
immediate  concern  more  than  the  kid- 
nies,  or  any  other  particular  organ  in 
the  conftitution.  Therefore  we  juftly 
conclude  that  the  heart  occupies  its  fta- 
tion  not  as  a  fine  qua  non,  or  indifpenfible 
organ  in  the  circulating  of  animal  fluids. 

Nay  more ;  in  the  regulation  of  the 
circulation  in  the  foetus,  or  in  unborn 

;  *  i 

infants,  the  Author  of  Nature  has 

•  -  -  *> 

ftiewed  us,  that  at  the  heart  itfelf.  Na¬ 
ture,  the  minifter  of  his  power,  can 

* 

manage  the  circulation  even  there  in  a 
great  meafure,  without  the  heart’s  affift- 
gnce, 

/.  i  *.  ■  -.i 
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For,  lead  the  lungs  of  infants,  upon 
their  firft  coming  into  the  world,  fliould 
be  either  lb  over-grown,  or  lb  over¬ 
charged  with  blood  as  to  refill  the  inx- 
preffions  of  the  firft  breath  of  life  ru.  fil¬ 
ing  into  them  by  inlpiration,  the  better 
half  of  the  blood  discharged  in  born 
perlbns  into  the  heart  by  the  vena  cava, 
is  in  unborn  infants  conveyed  by  a  ca¬ 
nal  provided  for  the  purpofe,  ftraight 
into  the  aorta  or  great  artery,  without 
being  fubjedted  to  the  impreffions  of  the 
heart  at  all.  So  that  this  moiety  pro¬ 
ceeds  in  its  courle  along  the  aorta,  &c. 
without  the  affiftance  of  the  heart’s 
action. —Nor  can  it  be  ftippofecl  that 
this  moiety  of  blood  owes  its  after  pro- 
grels  in  its  arterial  courle,  to  the  ftrokes 
of  the  heart  on  the  other  moiety  that 
pafles  through  the  lungs ;  the  heart’s 
power  being  only  fiifficient  for  the 
quantity  it  afts  upon. 


O  4  FOURTH 
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FOURTH  PROPOSITION. 

•  ^ 

T h  e  fourth  proportion  which  I  (hall 
endeavour  to  prove,  is,  that  the  mufcula? 
power  of  tlie  heart  is  not  of  force  fuf- 
ficient  to  imprefs  that  momentum  upon 
the  fluids  that  muft  he  required  to  carry 
them  to  the  ultimate  limits  of  the  circu- 
I  never  addicted  myfelf  much 
to  thele  branches  of  phyfiology,  which 
depend  upon  nice  algebraical  calcula¬ 
tions,  therefore  I  will  reft  my  conclu- 
flons  here  upon  fuch  general  principles 
as  will  fufhciently  anfvver  my  purpole. 
--For  the  argument’s  fake  then,  I  fhall 
in  the  firft  place,  admit  that  the  mufcu- 
lar  force  of  the  heart  is  as  great  as  any 
perfon  upon  calculation  has  fuppofed 
it  to  amount  to,™— — > 

If  the  progrefs  of  the  circulation 
in  the  arteries  depended  upon  the  me- 
phanical  force  with  which  the  heart 
threw  the  blood  into  them,  may  it  not 
be  allied,  What  then  is  the  reaion  that 

nq 
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no  jtyringe  can  be  invented  that  can  be 
made  to  drive  the  fubtilefl  and  rnoft 
fearehing  liquor  half  fo  far,  or  into  one 
tenth  of  the  number  (I  take  a  definite 
for  an  indefinite  here)  of  the  veflels  that 
the  heart  reaches  and  fills  by  its  injec¬ 
tions  ? — If  it  is  replied,  that  this  is  owing 
to  the  different  circumftances  that  both 
felids  and  fluids  are  in,  while  fubjefted 
to  the  impreffions  of  the  heart’s  power, 
from  thefe  the  dead  iiibjeft  is  under, 
when  artificially  injefted  ;  I  grant  that 
it  not  only  may  be  fo,  but  that  it  cer¬ 
tainly  is  fo  : — But  then,  it  alio  cer¬ 
tainly  follows,  that  thefe  circumftances, 
and  not  the  heart’s  force  only,  are 
the  caufe  of  the  fuccefs  of  its  injec¬ 
tions  reaching  the  finefl  and  remote/! 
filaments  and  excretories  in  the  animal 
fyflem, 

*  *  *  v 

There  are  powers  in  Nature,  which 
can  infinuate  and  drive  moifture,  both 
into  veflels  and  into  the  int^rftices 
of  bodies,  fo  as  to  overcome  an  incon¬ 
ceivable 
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eeivable  refiftance  to  its  progreft.— By 
fiich  means,  the  hardeft  twitted  ropes 
may  be  Shortened  with  ftxch  power  as  to 
move  immenfe  weights  fattened  to  them; 
— and  the  roots  of  trees  have  been 
'known  to  open  fifliires  in  very  mafly 
rocks  which  refitted  their  growth  and 

diftenflon .  - But  in  ttich  cafes,  any 

power  driving  ttich  fluids,  analogous  to 
the  contractions  of  the  heart  in  the  ani¬ 
mal  fyftem,  would  prove  of  as  little 
effect  almoft  in  the  promoting  of  ttich 
motion,  as  the  farmings  of  a  fly’s  wings 
would, —The  cafe  is  nearly  fimilar  in 
regard  to  an  infinite  number  of  the 
compact  filaments  and  ftrainers  through, 
which  the  animal  fluids  have  to  make 
their  way. 

Again,  if  we  confider  the  nature  of 
the  fluid,  I  mean  the  blood,  fup- 
pofed  to  be  fo  fyringed  by  mufeular 
force,  through  fuch  a  complicated  feries 
of  meanders  and  involutions  in  the  {len¬ 
der  eft  and  almoft  invifible  veflels,  we 

fhall 
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fliall  find  It  the  unfitted  liquor  that  can 
be  Imagined  to  be  driven  in  its  courfe 
by  main  force for  it  muft  be  a  force 
not  only  diffident  to  urge  a  permeable 
liquor  (which  yet  Is  impoffibie)  but  it 
muft  be  a  force  diffident  to  grind  down 
the  vifeid,  glutinous  tenacity  of  the 
blood,  and  break  down  the  unequal 
fizes  of  the  particles  of  its  conftituent 
parts. — That  all  this  can  be  done  by  the 
main  force  of  the  contractions  of  the 
heart  is  fo  impoffibie,  and  fo  palpably 
fb,  that  It  never  could  have  been  thought 
of,  but  through  the  greateft  inattention. 

If  it  Is  alleged,  that  the  momentum 
of  the  heart  is  not  fuppofed  to  be  con- 
cerned  in  attenuating  the  blood,  and 
changing  it  into  the  ftibtilty  requifite  for 
palling  the  fineft  canals  and  emunftories 
In  its  courfe, — I  fliall  accept  of  the  con- 
ceffion,  without  making  any  drift  en¬ 
quiry,  whether  many  phyfiologifts  by 
their  mode  of  reafoning  and  explaining 
themfelves,  have  given  diffident  caufe 

for 
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for  the  imputation  or  not.~But  if  it  is 
allowed,  that  it  is  not  the  momentum 
given  to  the  blood  by  the  heart  that  re¬ 
vives  it  in  the  courfe  of  the  circula¬ 
tion  ;  then  it  follows,  that  there  muft 
be  tome  other  aeftive  power  in  our 
frame,  which  can  change  the  ftructure 
and  tenacity  of  our  fluids  at  will.  This 
impnes,  that  that  power  which  changes 
the  blood,  when  the  force  of  the  heart 
cannot  do  it,  muft  alfo  be  the  power 
which  moves  the  fluids,  where-  they  are 
lb  changed  by  it.— For  where  they  muft 
be  changed,  there  they  muft  have  ftuck 
if  they  had  not  been  changed. 

In  ftiort,  every  consideration  con¬ 
spires  to  evince,  that  the  power  of  mo¬ 
ving  the  fluids,  where  they  are  changed 
or  affimllated  to  the  nature  of  the  parts 
they  arrive  at,  and  the  power  that  affi- 
milates  them,  muft  be  one  and  the  lame ; 
—and  what  moves  by  that  principle, 
muft  move  Ipontaneoufly,  that  is,  with¬ 
out  any  occafion  for  the  application  or 

affiftance 


afliftance  of  that  power  we  apply  the 
idea  of  downright  mechanical  force  to. 

There  does  not  appear  to  be  in  our 
conflitution  any  of  thefe  {trainings  and 
filtrations,  that  have  often  been  fuppofed 
in  phyfiology.  Our  fluids  are  digefted 
in  fiich  a  wonderful  manner,  and  at  the 
fame  time,  the  various  organs  are  ib 
wonderfully  adapted  to  them,  that  when¬ 
ever  they  arrive  within  the  influence  of 
each  other,  the  fluids  inftantaneoufly 
refolve,  or  are  metamorphofed,  and  dll- 
pofed  into  a  motion  conformed  to  the 
ftrufture  of  the  organ. — They  move,  to 
ufe  the  fimile,  as  iron  does  when  it  is 
laid  to  be  attracted  by  the  loadftone. 

I  beg  leave  to  touch  upon  another 
confederation  relative  to  this  propofi- 
tion,  before  I  difmifs  it.  It  is  another 
miftake  of  inattention,  and  not  a  final! 
one  in  my  opinion,  which  phyfiological 
calculators  have  (tumbled  upon  in  their 
computations.  They  have  always  fup¬ 
pofed 
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poled  that  the  heart  contrails  with  the 
utmoft  mulcular  force  it  is  capable  of 
exerting ;  than  which,  in  my  opinion, 
there  cannot  be  a  greater  miftake. 

No  mufcle  can  be  either  always,  or 
the  half  of  always  in  the  exertion  of  its 
utmoft  mulcular  vigour  and  power. — 
This,  in  a  very  fhort  time,  would  over- 
fet  the  whole  equilibrium  of  our  fyftem. 
The  ftrength  of  a  man’s  mulcles  may 
be  able,  by  way  of  eflay,  to  lift  and  fup- 
port  for  feme  time,  by  their  utmoft 
tenfion,  an  hundred,  or  we  (hall  fuppofe 
two  hundred  weight.  But  if  all  his  life 
Was  bellowed  in  liich  an  exertion,  it 
would  become  a  very  fliort  one. — Re¬ 
action  will  always  be  equal  to  aftion ; 
and  this  law  infallibly  holds  true  in  our 
fyftem,  as  well  as  in  all  other  cafes.  Every 
violent  action  has  a  violent  effect,  which 
muft  affect  the  whole  conftitution. — - 
The  energy  of  the  Imalleft  mufcle  exert¬ 
ed  every  moment,  or  every  other  mo¬ 
ment,  would  throw  all  our  other  animal 

functions 
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functions  ovit  of  that  poife  which  is  eflen- 
tial  to  life.— A  mufcle  aCting  perpetually 
or  momentarily  at  the  utmoft  ftretch  of 
its  force,  would  become  to  the  conftitu- 
tion  like  the  power  of  the  fpring  or 
weight  in  a  piece  of  clock  work,  without 
a  regulator  or  pendulum. 

I  am  not  ignorant  that  mufcles  with¬ 
out  antagonifts  are  faid  to  be  always  in 
a  ftate  of  contraction,  without  any  of 
that  hazard  I  apprehend.  But  no  na¬ 
tural  involuntary  contraction  is  ever 
violent  or  extreme. — The  contractions 
of  fuch  mufcles  are  a  ftate  of  eafe  and 
not  of  force ;  it  is  a  gentle  play,  and 
not  a  violent  labour ;  and  fuch  muft 
the  action  of  the  heart  be — Therefore 
the  blood  cannot  require  thefe  violent 
efforts  to  force  it  into  its  courfe.  It 
mu  ft  go  almoft  fpontaneoufly,  as  a  ball 
thrown  gently  down  hill,  or  that  is 

humoured,  fb  to  phrafe  it,  in  its  ten¬ 
dency* 


In 
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I  n  fact,  I  think  there  is  much  reaioit 
to  prefume,  that  ahnoft  all  the  quantity 
of  motion  the  blood  actually  receives 
from  the  heart,  is  exhaufted  in  the  ex- 
tenfion  of  the  vibrating  arteries — The 
reft  of  its  progreffive  motion  we  fliall, 
as  we  have  hitherto  done,  call  fponta4, 
neons,  until  we  can  difcover  what  other 
powers  exifting  in  the  fyftem,  prefide 
over  and  regulate  its  courfe ;  which 
brings  me  to  the 

FIFTH  PROPOSITION, 

Which  I  propofe  to  confirm  ;  that, 
namely,  there  are  other  powerful  agents 
always  acting  in  the  animal  frame,' 
which  by  a  mechanical  neceffity  Influ¬ 
ence  the  progreffive  motion  of  the 
blood,  as  well  where  the  powers  of  the 
heart  can  be  traced,  as  where  they  can¬ 
not  poffibly  reach.  All  arterial  circu¬ 
lation  terminates  either  in  evacuation*™ 
transfufion — or  accretion* 

As 


/ 
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As  accretion  cannot  be  fuppofed  to 
be  performed  by  the  action  of  the  heart 
Upon  the  fluids,  but  by  that  power 
which  difpofes  iimilar  fubftances  to  coa- 
lefce,  whenever  the  quantity  of  that 
tendency  is  greater  between  them  than 
the  tendency  of  fuch  particles  to  fepa-* 
rate  motion ;  there  is  no  occalion  for 
being  more  particular  on  this  article.— 
We  (hall  therefore  proceed  to  confider 
evacuation,- — — Transfuflon  depending 
upon  it, 

Th£  evacuations  of  the  circulating 
fluids,  then,  are  performed  either  with¬ 
out  the  body,  that  is  from  the  ilirface  of 
the  body,  to  which  the  common  air  lias 
acceis ;  or— within  the  furface  of  the 
body.  The  lad,  namely,  the  evacua¬ 
tions  within  the  furface  of  the  body,  are 
“either  drained  off  by  glandular  iecre- 
tion,  or— by  accidental  efcape  of  humi¬ 
dity  into  all  the  interftices  and  exterior 
furfaces  of  every  vellel  and  fibre. 


? 
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These  then  I  would  have  you  to 
confider,  Gentlemen,  as  the  leading  cir~ 
cttmftances,  which  not  only  give  direc¬ 
tion  to  the  motion  of  the  fluids,  but 
which  actively  lollicit  them  in  their 
courle,  as  I  (hall  afterwards  fhew  more 
particularly. 

Let  us  next  confider  what  are  thefe 

■* 

requifites  in  the  fluids  themfelves,  which 
difpofe  them  to  what  I  dial!  be  well 
enough  underftood  in  calling  feif-motioju 
—The  firft  requifite  then  is,  that  a  fluid 
be  endowed  with  an  e  vapor  able  degree 
of  heat :  Such  a  degree  as  dilpoles  it  to 
prels  towards  a  colder  place  and  ftate, 
and  to  fly  off  in  vapour  where-ever  it 
can  elcape  or  get  vent.  This  quality  the 
blood  is  pofleffed  of  in  a  very  remarka¬ 
ble  degree.  It  difcovers  more  vapour 
or  volatile  effluvia  in  it,  than  any  liquor 
of  the  lame  degree  of*  tenacious  vilcidity 
that  we  know  would  do,  under  an  equal 
degree  of  heat. 


The 


*Th  E  fecond  requifite  is^  fucli  a  mix? 
tore  and  compdfition  of  principles  in 
the  fluid*  as  difpofes  it  to  that  peculiar 
kind  of  inteftine  motion,  called  fermen¬ 
tation^  by  which  the  liquor  expands  it- 
felf,  runs  into  new  combinations,  and 
generates  new  principles,— Thus,  by 
fermentation,  fpirituous  liquors  are  ge¬ 
nerated  out  of  faccharine  ones,  and  acids 
’are  generated  out  of  fpirituous  liquors* ' 
or  fiich  as  might  become  fb :  And  out 
of  animal  liquors,  allowed  to  run  into 
the  fame  kind  of  inteftine  motion,  are 
generated  fetid  and  volatile  fpirits.— 

Now  there  is  a  double  tendency  of  this 

» 

fermentable  kind  always  exifting  in  the 
blood  ;  the  vegetable  part  of  our  chyle 
or  concocted  food  is,  by  this  inteftine 
procefs,  always  afiimilating  into  the  anh 
majl  nature,  and  the  animalized  parts  of 
our  fluids  are  fb  difpofed  to  that  fer¬ 
mentation  which  terminates  in  putre¬ 
faction,  that  nothing  could  preferve 
them  from  it,  but  the  directing  of  its 

P  %  nifus 


(  228  ) 


nifus  from  that  tendency,  into  a  pro- 

. .  7 

grellive  motion. 

The  third  aftive  principle  in  liquors 
dilpofing  them  to  felf-motion  is,  the  ten¬ 
dency  in  all  liquors  dilpofed  to  ferment, 
to  generate  and  extricate  very  volatile 
elaftic  effluvia  of  particular  kinds,  now 
commonly,  though  perhaps  improperly, 
called  fixed  air  :  and  this,  rnoft  proba¬ 
bly,  is  one  caufe  of  the  remarkable  abun¬ 
dance  of  elaftic  vapour,  which  I  obfer 
ved  already  was  fo  copious  in  the  blood. 

Whenever  vents  are  onened  to  li- 

Jl 

quors  ftrongly  difpofed  to  (elf-motion, 
by  any  or  all  of  the  above  circumftan- 
ces,  thither  its  whole  niftis  mull:  be  in¬ 
tended.  A  familiar  and  (hiking  inftance 
of  this  we  have  in  liquors  put  into  bot¬ 
tles,  and  corked  before  their  fermenta¬ 
tion  is  finifbed.  We  all  know  with 
what  violence  they  will  not  only  dis¬ 
charge  the  corks  out  of  the  bottles, 
h .  *  *  but 


> 
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but  throw  themfelves  out  of  them  In  jet 
c Perns . 

I  t  is  one  of  the  manifold  ftrokes  of 
infinite  penetration  and  fagacity,  difco- 
vered  in  the  regulation  of  our  fabric, 
that  the  innate  difpofition  in  our  fluids, 
arifing  from  their  commixture,  to  dege¬ 
nerate  from  their  animal  ftate,  fhould 
continue  fo  long  to  be  exactly  fo  far, 
and  no  further  exerted,  than  to  deter¬ 
mine  them  by  its  nifus  into  progreflive 
motion  ;  and  that,  at  the  fame  time,  this 
very  progreflive  motion  fhould  prove 
that  very  critical  check  which  reftrains 
the  nilus  to  putrefaction  in  animal 
fluids,  from  advancing  any  further  to¬ 
wards  a  pernicious  change. 

/ 

T  h  e  firft  feries  of  paflages,  above- 
mentioned,  prepared  for  the  progreflive 
courfe  of  the  blood  difpofed  for  motion, 
as  juft  now  defcribed,  are  the  pores  of 

the  fkin  ;  which  are  of  three  kinds: - 

The  terminations  of  arteries — the  excre- 

P  3  tories 
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lories  of  thefe  glands  immediately  under 
the  fkin,  commonly  called  the  febace- 
pus  glands — -and  the  accidental,  we  may 

call  them,  Vents,  through  the  intertex? 

' 

tore  and  agglutination  of  the  veffels  of 

-  ■* 

the  Ikin,  which  give  paflage  to  fuch  por¬ 
tions  of  the  extravafated  effluvia  as  ap? 
preach  thefe  orifices • 


A  l  l  liquors  which,  from  their  atte¬ 
nuation,  warmth,  and  divided  ftate,  are 
evaporable,  have  a  tendency  to  fly  off 
into  a  cooler  and  lefs  confined  region, 
and  to  recede  from  that  degree  of 
warmth  which  volatilifes  them,  whenever 
they  can,«  This  courfe  they  take  where- 
ever  the  air  has  accels  to  them,  as  on 
the  furface  of  the  body,  the  lungs,  &c. 
—-Upon  the  fame  principle,  the  parti¬ 
cles  next  in  fticceilion  to  thefe  that  have 


efeaped,  take  their  place,  and  tliofe  im- 

t  ■ 

mediately  behind  them  again  occupy 
theirs :  And  fb  the  fame  principle  has 
its  influence  backward  to  the  very  rife 

'  r  *  -  «  ♦  *  *  v  ’ 


and  fburce,  not  of  the  arterial  circula- 
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don  only,  but  to  the  remote#  venous 
abforption  alfo. 

This,  I  apprehend,  is  nearly  what 
is  performed  in  vegetable  circulation  ; 
and  this  power,  in  common  with  vege¬ 
tables,  we  have  conftantly  exerting  itfelf 
in  promoting  our  circulation. — But 
though  we  have  this  power  in  a  degree 
as  much  more  aftive  in  us  as  our  fluids 
are  warmer  and  more  evaporable  than 
theirs,  yet  it  is  far  from  what  is  fuffi- 
cient  to  accomplifli  all  the  intricacies  in 
the  motions  and  fecretions  of  the  animal 
fluids, 

s  *  -  -  *  * 

Though  it  may  be  queflkmed  whe¬ 
ther  there  is  in  the  compafs  of  nature 
fucli  a  thing  as  a  drift  and  proper  va¬ 
cuum,  yet  we  certainly  find  everywhere 
fitch  improper  vacua  as  anlwer  all  the 
purpofis  of  abfolute  ones,  by  not  only 
giving  free  accels  to  the  motion  of  grofi 
fir  and  more  confiftent  bodies  in  them, 
but  by  really  giving  the  motion  of  all 

P  4  fuch 
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fuch  bodies  a  direction  and  tendency, 
towards  theln. — Whatever  is  the  mecha¬ 
nical  caufe  of  this,  I  have  no  oecafion 
to  enquire  into  it  juft  now:  It  Is  fufffr 
cient  for  my  purpofe  at  prefent,  that  this, 
matter  may  be  depended  on  as  a  fact. — 
Where-ever  then  there  is  the  fecretory 
or  excretory  duct  of  a  gland,  there,  or 
in  the  courfe  of  the  liquor  fecreted  from 
that  gland,  there  is  to  be  found  fiich 

.  V 

a  vacuum  as  neceflarily  influences  the 
co a rfe  of  the  humours  arriving  at  it : 
it  does  fo  as  neceflarily,  as  a  cupping 
giais  either  fwells  the  part,  or  draws  the 
blood  into  ig  where  it  is  applied. 

Let  us  illuftrate  this  by  an  example 
where  this  influence  is  moft  obvious. 
In  each  of  the  kidnies  there  is  a  cavity, 
called  the  pelvis,  into  which  all  the  fe¬ 
cretory  veflels  of  thefe  glands  open : 
Qf  coii rfe,  when  that  cavity  is  empty, 
thither  will  the  liquor  in  the  fecretino-  / 
veflels  flow,  and  thither  will  all  the  li¬ 
quors  in  the  veflels  communicating  with 

the 
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the  fecretories  (train  their  motion  and 

■  *  *  N  r 

tend.* — If  thefe  cavities,  called  the 
pelves,  had  no  vent  from  them,  when¬ 
ever  they  were  full,  the  tendency  of 
more  liquor  into  them  would  be  at  an 
end,  and  the  circulation  in  the  kidney 
would  flop  of  courle ;  except  in  lb  far 
as  the  regurgitation  might  be  relieved 
by  ablbrbent  veins. — But  there  is  a  long 
canal  opens  into  the  pelvis  of  each  kid¬ 
ney,  and  runs  from  that  down  into  the 
bladder.  By  emptying  the  bladder, 
there  is  a  comparative  vacuum  made, 
equivalent  to  die  lize  and  quantity  of 
the  urine  it  contained  before  it  was  emp¬ 
tied.' — I  call  it  a  comparative  vacuum, 
becaufe  the  room  of  the  full  bladder, 
when  emptied,  is  occupied  only  by  the 
elaftic  effluvia  contained  in  the  intes¬ 
tines  prefling  the  lower  abdominal  parts 
into  the  vacuum  made  by  the  difcharge 
of  the  urine.  So  of  courle,  the  bladder 
becomes  as  neceflary  and  effectual  a 
drain  from  the  pelves,  or  cavities  of  the 

kidnies, 
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kidnies,  as  thefe  are  to  the  kidnies 

themfelves. 

-  * 

The  cafe  Is  precifely  the  fame,  though 
perhaps  not  fo  obvioufly  fo,  with  regard 
to  every  gland  In  the  body — each  has 
its  fecretory  either  more  immediately  or 
more  remotely  fucked  by  the  influence 
of  feme  one  comparative  vacuum  or 
another.™ I  (ay,  fucked,  not  becaufe  of 
the  phyfical  propriety  of  the  term*  but 
becaufe  It  emphatically  exprefles  the 
agency  that  I  would  have  you  conceive 
thefe  vacua  have  upon  the  fluids  con- 
tamed  in  veflels  that  they  correipond 
with. 

By  what  means  of  the  fame  kind 
there  is  carried  on  a  conftant  extravafa- 
tlon  of  effluvia,  which  bedews  and  keeps 
plump  and  fucculent  all  the  parts  of  the 
body,  exterior  to  the  veflels  and  fibres 
every-where,  will  be  beft  underftood 
by  explaining  the  important  vacua,  by 

which 
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which  the  venous  flux  of  the  blood  is 
immediately  affeifted  and  preferred. 

Ever  fince  the  afcertalning  of  the  cir¬ 
culation  of  the  blood,  that  is,  for  above 
thefe  hundred  years  pall,  phyficians 
have  treated  the  momentum  of  the 
heart’s  contractions  throwing  the  blood 
into  the  arteries,  as  a  fubjeCt  of  the 
greateft  attention  and  importance  both 
in  phyliology  and  in  the  praCtice  of  me¬ 
dicine.— But  none?  that  I  know  of,  has 
bellowed  that  attention  which  is  due  to 
the  ellential  part  the  heart  aCts  in  the 
promoting  of  the  venous  circulation,  not 
by  its  iinpulfes,  but  by  its  depletions : 
yet  nothing  can  be  more  ahfurd  than  to 
luppofe  the  one,  or  more  inattentive 
than  to  neglect  the  other.— The  foie 
fupport  and  prelervation  of  a  venous 
current  of  blood  to  the  heart,  depends 
upon  a  vacuum  being  momentarily 
provided  where  the  veins  {hall  unload 
themfelves, 

fcs  >  2  *  * 
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,  I  have  fliewn  already,  In  the  mode 
of  circulation  inftituted  at  the  liver,  that 
the  impelling  pulfations  of  the  heart  are 
not  of  ehential  neceffity  either  to  its  ar¬ 
terial  or  its  venous  circulation.  But  in 
the  mode  of  circulation  eftablifhed  at 
the  heart,  its  evacuations,  or  its  alter¬ 
nate  ftates  of  emptinefs  become  indif- 
penfably  neceflary  to  the  whole  lyllem 
of  the  venous  circulation.  Let  us  only 
examine  this  point  with  fome  attention 
more  circumftandally. 

When  the  veins  are  all  full,  and  the 
auricles,  or  chambers  into  which  the 
veins  empty  themfelves,  are  full  alfo — . 
Where  is  the  collected  ftream  in  the  veins 
to  go  next  ?  There  is  no  room  for  more 
in  the  auricle  :  What  mull  be  done  l — 
Why,  the  auricle  contrafis  and  empties 
itielf.  What  is  the  confequence  ?  Why, 
a  hidden  vacuum,  equal  to  what  the 
auricle  could  contain--— the  turgid  veins 
fufh  their  contents  into  the  auricle  to 
fill  up  the  vacuum  again,  and  all  behind 
- . .  r  moving: 


moving  in  the  venous  direction  advan¬ 
ces  fo  much  forward,  with  fuch  force, 
that  the  veins  near  the  heart  fuftain  a 
puliation  from  the  regurgitation  of  this 
impetuous  ftream,  when  the  auricle 
ftiuts  upon  it  to  empty  itfelf. — In  fliort, 
the  full  auricle  occupies  a  determinate 
quantity  of  room  in  the  bread  :  When 
it  is  emptied,  there  is  a  non-refifting 
vacuum  of  fo  much  fpace  as  was  full 
before,  and  thither  there  is  a  mechani¬ 
cal  nifiis  from  the  remoteft  filament  of  a 
vein  over  the  whole  body,  which  be¬ 
comes  conlpicuous  in  the  torrent  that 
rufhes  every  other  moment  from  the 
mouth  of  the  vena  cava  into  this  va¬ 
cuum. 

Thus  not  only  the  continuous  veins, 
Inch  as  there  may  be,  but  every  humid 
interface  and  all  the  extravafated  efflu¬ 
via  within  the  furface  of  the  body,  is 
fucked,  attracted,  or  impelled,  call  it 
what  you  pleafe,  as  it  offers  into  the 
direction  of  the  venous  .dreams. — All 

this 


this  is  fo  mechanically  neceflary  and  fu 
coniequential,  that  I  cannot  help  re¬ 
peating  my  iurprize  that  it  has  fo  long 
remained  tmalcertained.  But  here  I 
^  HI  Q juftice  to  the  great 
Haller,  who  leems  to  have  conceived 
iqme  idea  of  the  influence  of  vacuums 
on  the  circulation,  when,  ibme  where  in 
his  phyliology,  he  ipeciiies  a  vis  deriva- 
tionis  am  fangiiinem  a  fedc  maps  comprejjii 
ad  fedem  iaxiorem  ct  minus  refiflentem  ducit . 
Which  power  of  derivation,  he  lays  ,  is 
not  fufficiently  known  yet ;  and  which 
I  have  here  endeavoured  to  afcertain 
and  explain. 

SIXTH  PROPOSITION. 

Notwithstanding  all  the  completeness 
oi  mechanical  provifions  that  we  find 
eftablifhed  for  lecuring  the  circulation* 
yet  they  can  be  confidered  as  no  more 
than  auxiliaries  or  acceflbries,  feeintr 

7  o 

the  motions  of  the  animal  lyftem  could 
not  be  kept  in  play  one  moment  by 

m/ 

them  all,  without  the  proficiency  and 

uninter- 
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uninterrupted  influence  of  a  power, 
which  I  will  not  lay  is  unmechanical,  but 
which  we  cannot  reduce  either  to  diftimft 

-  '  *  -  ■*  f  . 

mechanical  rules  or  ideas.  I  mean  that 
acftive  principle  exifting  every  where  in 
the  lyftem  of  animals,  which  I  call  life . 
— I  do  not  mean  that  immaterial  im¬ 
mortal  part  in  us,  whole  concerns  are 
more  elevated  and  permanent  than  the 
regulation  and  fupport  of  a  temporary 
material  automaton. — I  mean  that  ffi- 
preme  principle  of  natural  life,  which 
exifts  in  every  point  of  our  frame,  and 
difleminates  its  univerfal  vitality  in  the 
irradiations  of  fenfations,  affections,  vo¬ 
litions,  &c.  of  every  kind. 

The  ftruflure  of  our  brain  and  its 
nerves,  obliges  us  to  confider  this  eflen- 
tial  principle,  at  the  fame  time  that  it  is 
exiftent  and  in  conftant  activity  every 
where,  as  a  real  glandular  fecretion. 
Therefore,  in  its  private  office,  the  con¬ 
ftant  flux  of  this  vital  principle  from 
the  head  to  every  point  of  our  frame, 

muft 
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Bluff:  b£  confidered  as  effential  to  the 
perpetuating  of  the  circulation  in  the 
head,  as  the  lecretions  of  other  glandsf 
are  to  the  maintenance  of  the  circula¬ 
tion  in  them*  1  ; 

'  .4  ,  -  .<■ '  *  '■  -  -  „ 

Yet  what  is  truly  wonderful  of  this 
fecretion,  and  may  with  propriety  be 
propofed  as  a  paradox,  or  phenomenon 
of  the  molt  difficult  folution,  is  that  it 
is  a  fecretion  without  a  wafte,  or  with¬ 
out  any  confumption  of  the  flock  from 
which  it  is  drawn  *. — This  renders  the 
mode  of  the  circulation  in  the  brain  dif- 


*  Thus  it  is  that  electrics  per  fe  are  fuppofed  to  draw 
their  electrical  lire  from  non-eledtrical  bodies,  and  to 
iflue  it  always  longitudinally  into  whatever  direction 
the  conductor  is  bent  or  twitted  ;  tho’,  if  follicited  by 
the  approach  of  any  non-electric,  it  is  ready  to  burti 
out  fide- ways  at  any  part  of  the  length  of  the  con- 
du6tor.  This  obviates  another  difficulty  in  regard  to 
the  motion  of  the  vital  principle  along  the  nerves.  If  it 
is  fo  lubfile  as  to  penetrate  their  fuhftance  in  all  direc¬ 
tions,  how  can  it  hold  its  courfe  according  to  their 
lengths,  and  difcharge  its  influence  regularly  where 
they  terminate  $ 

ferent 
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ferent  In  Its  circumftances  from  all  other 
parts  of  the  body,  the  heart,  the  liver, 
or  any  where  die  ;  bec&ufe,  as  I  appre¬ 
hend,  the  blood  Which  goes  into  the 
brain  by  the  arteries  is  all  returned  un~ 
diniiiiifhcd  back  again  by  the  veins  :  So 
that  we  cannot  have  at  leaft  that  diredt 
recourfe  to  the  influence  of  a  vacuuiti 
there,  that  we  have  in  folving  the  phce- 

A  f-  f 

rioniena  of  the  circulation  in  other 
glands.  But  at  the  lame  time  that  per¬ 
petual  efflux  conftantly  ftreaming  off 
from  the  nerves,  and  animating  every 
particle  and  fibre  by  its  energy,  muff 
have  a  powerful  influence  on  the  circu¬ 
lation  of  the  animal  fluids,  through 
the  fubftance  of  the  brain,  both  as  a 
director  and  as  a  motive  power— This 
I  call  the  private  office  of  this  fecretion, 

/•  i 

That  the  nerves  alio  filed  their  influ¬ 
ence  univerfally  and  intimately  to  every 
part  and  recefs  of  our  fubftance,  is,  I 
think,  what  no  one  doubts ;  though 
few  have  reflected  that  it  mu  ft,  by  a  nc~ 
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ceflary  confequence,  produce  active  vital 
effects,  both  upon  the  motions  and  dii1 
pofitions  of  the  fluids  in  every  part— I 
fliail  attempt  to  afcertain  this  fa£t  by  an 
argument,  which,  if  it  fhould  be 
thought  new,  will  not,  I  hope,  be  re¬ 
jected  merely  on  that  account,  if,  upon 
weighing,  it  proves  conclufive* 

Nothing  can  be  more  certain  and 
undoubted,  than  that  the  fenfes,  paflions, 
and  volitions  have  not  only  a  mod  pow¬ 
erful,  but  in  many  inflances  a  mod  in- 
ftantaneous  and  molt  fenfible  effect 
upon  the  motions  of  our  fluids  ;  in  fame 
cafes,  throwing  immediate  colour  and 
heat  into  particular  parts  of  the  body, 
and  in  others,  throwing  the  whole 
frame  into  a  colourlefs  rigour,  and 
ipreading  a  languor  over  all  the  moti¬ 
ons  of  the  fluids: — in  fome  inflances, 
filling  the  whole  machinery  with  an  in- 
ftantaneous  Hghtnels  and  vivacity  in  all 
its  motion ;  in  others,  as  fliddenly  op- 
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preffing  and  in  a  great  degree  choakmg 
all  the  vital  powers* 

Now,  can  it  be  fuppofed  that  this  vital 
principle,  diftinft  from  all  that  we  know 
of  the  mechanical  compofltion  of  our 
frame,  adjufted  for  maintaining  the 
complicated  motions  of  our  fluids,  could 
effeft  its  motions  fo  inftantaneoufly,  if 
it  was  not  always  prefent,  and  indifpen- 
fably  acceflary  to  them  at  all  times  — - 
In  fliort,  it  proves,  that  that  very  prim 
ciple,  which  is  conftantly  blazing  in  us 
in  living  fenfations  and  paffions,  is  as 
inceffantly  employed  in  promoting  and 
regulating  every  living  movement  of 
our  fluids  in  every  part. — It  could  not 
aft  as  it  does  in  fuch  inftances  as  I  have 
hinted  at,  unlefs  it  was  conftantly  acting* 

It  has  always  appeared  very  ftrange 
to  me,  that  many  have  been  fo  curious 
in  eftimating  all  the  mechanical  circum- 
fiances  they  could  conjecture  to  them- 
(elves,  that  might  confpire  in  the  circu- 

a  lation, 
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lation,  and  in  calculating  their  powers  ; 
as  if  any  fatisfaftory  ium  total  of  the 
moving  powers  could  be  afcertained 
upon  flich  principles. — In  what  we  call 
mechanical,  mechanics  do  all ;  but  in 
a  living  machine,  they  do  nothing.— It 
is  life  immediately  and  direftly  that  does 
all ;  and  mechanifm  is  no  more  than  a 
fubordinate  arrangement,  feconding  its 
operation,  and  a  channel  for  life  to  move 
in.— What  in  phylics  are  called  the 
powers  or  laws  of  nature,  are  not  more 
fundamentally  ellential  to  mechanics, 
than  what  I  call  life  is  to  them  in  the 
animal  fyftem. — In  the  human  frame, 
life  occupies  the  known  properties  and 
tendencies  of  matter  by  means  of  me¬ 
chanics  ;  but  no  mechanics  can  be  con¬ 
ceived  by  the  human  capacity  which 
can  perform  what  the  living  principle 
does. — -Yet  phyliologills  often  reafon  and 
difcufs  their  lubject,  as  if  life  was  the 
effeft  of  mechanics,  inftead  of  coniider- 
ing  them  as  only  the  track  in  which  life 
moves,  and  the  foot-ftool  of  its  powers. 

The 
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The  exertion  and  powers  of  the 
nervous  fyftem,  acting  uninterruptedly, 
and  diffusing  their  virtue  conftantly  in 
the  lame  directions  with  thefe  in  which 
the  animal  fluids  move,  muft  efficaci- 
oufly  promote  their  progrefs. — Belides 
that  animated  vital  character  which  the 
effluxes  of  that  fyftem  fuperadd  to  the 
warmth  and  chymical  commixture  of 
the  animal  principles,  in  every  folid  and 
in  every  fluid  particle  of  our  frame,  it 
inftantly  inverts,  changes  the  arrange¬ 
ment,  and  dilpqfes  the  habit  of  each 
moving  particle,  lb  as  to  become  entire¬ 
ly  metamorphofed,  and  inverted  with 
the  particular  character  of  that  very 
part  where  it  either  flows,  is  fecret- 
ed,  or  accrefles. 

If  we  advert  that  life  is  but  another 
name  for  felf-aftivity,  and  confequently 
that  the  very  eflence  of  life  lies  in  that 
activity,  it  is  impoflible  but  that  the 
fluids  in  which  that  life  refides,  as  much 
a$  in  the  folids,  muft  enjoy  activity  as  a 

Of  3  prin- 
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principle  of  their  conftitution,  and  not 
yield  to  motion  by  external  mechanical 
tmpulfes  only,  like  inert  paffive  maffes. 
So  active  is  this  principle  in  us,  that  we 
cannot  call  our  foliations  or  perceptions 
themfelves  more  vivid  than  it  is  in  every 
part.— Indeed  our  fenfations  themfelves 
are  not  any  thing  elfe  than  perceptible 
copies  of  the  inftantaneous  aftivity  of 
this  principle  refiding  in  the  folids  and 
fluids  which  compofe  every  organ  of 
fenfe,  in  receiving,  and  varioufly  mo¬ 
dulating  itfelf  to  every  impreffion  that 
the  courfe  of  nature  without  us  can  po£ 
fibly  make  upon  thefe  organs, 

But  to  drop  the  abftracted  difcuffions 
that  this  branch  of  phyfiology  fuggefts, 
and  to  be  brief.— It  is  this  principle  of 
life,  that  gives  that  facility  and  momen¬ 
tum  to  the  univerfM  circulation  of  the 
animal  fluids,  which  deferves  the  name 
of  fpontaniely  ;  without  which,  all  the 
injcctings  and  mechanical  contrivances 
in  nature  could  not  open  the  reeefles  of 

the 
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the  vafc.ular  fyftein,  and  render  them 
pervious  to  the  moft  fearching  and  pe¬ 
netrating  fluids.— It  is  this  inherent,  or 
rather  conftantly  influent  principle,  that 
renders  all,  both  folids  and  fluids,  fo  ac¬ 
tive,  fo  vigorous,  fo  confident ;  and  at 
the  fame  time  fo  placid,  fo  obedient,  and 
fo  permeable,  infinitely  beyond  the  reach 
of  merely  mechanical  impreflions. — 111 
fliort,  it  is  this,  and  not  the  diameters  of 
veflels,  the  angles  at  which  they  divide, 
their  elongations,  flexures,  or  involu¬ 
tions,  that  renders  all  fo  lubricious,  fo 
various ;  and  yet  upon  every  change 
and  fecretion,  fo  charaCteriftic,  and  fo 
uniform. — This  work  is  not  perform¬ 
ed  by  the  ftubborn,  robuffc  agency  of 
grinding,  or  dividing,  by  foparations 
and  percolations,  {trainings  and  fqueez- 
ings  of  refractory  combinations  and 
commixtures  of  heterogeneous  fluids  : 
But  eveiy  moving  aCtive  particle  of  the 
fluids  is  prefently,  and  without  one 
protrafting  renifus,  tranfmuted  into  the 
nature  and  habit  which  the  organ  it  ar- 

0.4 
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rives  at,  difpofes  it  to  aflame.—' This  liv¬ 
ing  temper  and  warmth  ofcillates  in 
every  folid  fibre,  and  fans  the  fire  of 
nature  in  every  fluid  particle  that  ap¬ 
proaches  them  :  While  thefe  again  re¬ 
turn  the  quickening  vibration  to  every 
iblid,  and  diffufe  it  reciprocally  among 
themfelves. 


SEVENTH  PROPOSITION. 


Fro vi  what  I  have,  I  hope,  proved,  it 

k  ''r  \  t  i  ^  * 

iieceflarily  follows,  that  both  the  pri¬ 
mary  and  the  final  intention  of  the  pul¬ 
iation  of  the  heart  in  the  animal  (eco¬ 
nomy,  muft  tend  to  fome  purpofes 
diftinct  from  the  neceflary  flipport  of 
the  progreffive  motion  of  the  fluids.  I 
ihall  beftow  a  few  reflections  on  what 
fome  of  thefe  purpofes  may  be. 


First,  then,  it  muft  be  attended  to, 
that  the  alternate  pulfations  of  the  heart 
iieceflarily  imply  a  correfpondent  alter¬ 
nation  of  the  effluxes,  or  powers  of  the 

nervous 
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nervous  iydem,  and  of  their  origin  the 
brain  ;  at  lead  in  fo  far  as  their  powers 
immediately  refpecl  the  aftion  of  the 
heart » 

4  *  ’  5* 

/ 

« 

Physiologists  generally  fnppofe 
that  the  chambers,  namely,  the  auricles 
and  ventricles  of  the  heart,  are  in  a  para¬ 
lytic  {late  during  the  time  of  their 
diaftoles,  or  during  the  time  they  are 
filling  again  with  blood,  after  they 
have  emptied  them  (elves  by  their  ly- 
doles  or  contractions.  It  is  alfo  now  fup- 
pofed  by  feme  ingenious  phyfiologids, 
that  the  heart  is  condantly  roufed  out 
this  paralytic  date  by  the  irritation  of 
the  blood  that  fills  thefe  cavities  from 
time  to  time.  But  this  theory  wholely 
reds  upon  the  fuppofition,  that  the  re¬ 
laxed  date  of  thefe  mufeles  is  owing; 
to  feme  peculiarity  in  their  drufture, 
by  which  they  cannot  preferve  their 
mulcular  contraction  above  an  inftant 
at  a  time,  and  that  they  cannot  re.- 

cover 
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cover  It  but  by  the  reiterated  aftion 
of  a  ftimulus  upon  them. 

Now  all  this  is  fo  contrary  to  every 
thing  that  we  know  of  the  nature  and 
tendency  of  mufcular  fibres  in  other 
cafes,  that  the  fuppofition  ought  not 
to  be  admitted  upon  lefi  than  a  de- 
monftration,  that  it  cannot  be  explain¬ 
ed  upon  other  principles  more  agree¬ 
able  to  the  animal  ceconomy.  We 
haye  inftances  of  the  natural  contractile 
power  of  mufcular  fibres  being  relaxed 
by  irritation,  as  happens  to  both  the 
IphynCters  of  the  principal  excretories 
in  the  body  when  they  are  follicited 
to  a  difcharge :  But  I  do  not  remem¬ 
ber  one  inftance  of  mufcular  fibres 
whofe  natural  contraction  depends  on 
irritation,  not  even  the  circular  fibres 
of  the  iris. 

No  (bund  mufcle  can  be  in  a  relax¬ 
ed  paralytic  ftate,  except  from  a  de¬ 
fect  of  the  influence  of  the  nerves 

which 
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which  communicate  with  it.  Hence 
it  follows,  that  the  intermlffions  of 
mufeular  action  in  the  heart,  muft 
proceed  from  an  intermiffion  in  the 
action  of  the  brain  and  nerves  upon 
it.  There  mult  be  eftablifhed  inter- 
miffions  there  of  the  effluxes  from 
thefe  organs  of  life  upon  the  heart, 
which  determine  its  alternate  hates  of 
action  and  inaction. 

Therefore  before  phy  fiologifts  take 
upon  them  to  determine  the  life  of 
the  contractions  and  relaxations  of  the 
heart,  it  becomes  a  neceflary  previous 
enquiry,  to  difcover  what  may  be  the 

ufe  of  thefe  intermiffions  in  the  vital 
organs  where  they  originate;  becaufe 
poifibly  the  importance  of  thefe  alte¬ 
rations  there,  may  be  greater  than  in 
the  heart,  where  they  appear  more 
fenlibly,  though  only  as  an  effect.  I 
cannot  propofe  here  to  enter  more 
minutely  into  this  difquifition  :  I  (hall 
therefore  dilmifs  it  with  this  reflection. 

Seeing 
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Seeing  reaction  muft  always  be  equal 
to  action;  and  as  no  effect  can  be 
greater  than  its  caule,  therefore  the 
alternate  efforts  of  the  brain  on  the 
nerves  that  agitate  the  heart,  muft  have 
as  great  an  effect  on  the  brain  itfelf 
and  its  effluxes,  as  it  has  fecondarily 
on  the  heart  itfelf  and  the  fluids, 
whole  courle  it  regulates. 

Secondly,  there  is  good  reafon  and 
ground  to  fuppole,  that  the  coneuf* 
lions  of  the  heart  have  alfo  a  direfl 
effeft  forward,  upon  the  fyftem  of 
the  lolids  in  which  the  fluids  agitated 
by  the  heart  move.  I  do  not  mean 
merely  that  paffive  expanlion  and  pul¬ 
iation  which  it  caufes  in  the  arteries, 

>  ■  *  .-*•  t~  •  -  >•  , 

though  I  include  it;  but  that  every 
(hock  of  the  heart  excites  a  reciprocal 
orgafmus,  or  active  tenlion,  through 
the  whole  feries  of  the  lolids,  which 
keeps  them  always  prepared  and  en¬ 
livened  for  admitting  and  acting  upon 

the  fluids  every  where,  in  the  man- 

ner 
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ner  I  have  attempted  above  to  exprels 
my  conception  of*.  Whether  the 
arterial  and  venous  fyftems  connected 
with  the  ventricles  and  auricles  of  the 
heart  by  tendinous-like  beginnings,  aft 
as  antagonifts  to  the  mufcular  con- 
traftion,  I  fliall  fubmit  to  the  decifion 
of  further  enquiry  and  obfervation. 

Thirdly,  that  the  contractions  of 
the  heart  alio  momentarily  irritate  and 
roufe  that  vital  principle  animating 
every  fluid  particle,  I  have  no  doubt  of. 
But  in  order  to  comprehend  fully  the 
influence  of  the  heart’s  contractions 
upon  the  fluids  immediately  palling 


*  There  is  Tome  reafon  to  queftion  whether  the  mere 
mechanical  force  with  which  the  blood  is  thrown  into 
the  arteries,  is  the  direct  and  only  caufe  of  the  force, 
wherewith  the  arteries  vibrate.  I  have  feen  an  aneu- 
rifm  in  the  arm  that  would  have  moved  more  pounds 
of  weight  than  the  artery  either  above  it  or  below 
it,  if  I  guefled  aright,  could  move  ounces.  How  that 
momentum  was  generated  there,  I  leave  to  the  re¬ 
flexions  of  attentive  pbyfiologifts. 

through 
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through  It,  the  circumftances  and  quali¬ 
ties  of  the  blood  brought  by  the  veins 
Jo  the  heart  muft  be  confldered. 

We  are  not,  I  have  Intimated  al¬ 
ready,  to  confider  any  part  of  the 
vafciilar  fyftera  as  a  congeries  of  mere¬ 
ly  paffive  canals  for  the  fluids.  The 
importance  of  the  veins,  diftincl  from 
that  of  their  being  canals,  has  not 
been  duly  confldered.  Their  office 
confifts  of  two  parts* 

First,  that  of  thoroughly  anima** 
lizing  the  recent  chyle,  which  has  un¬ 
dergone  only  an  arterial  courfe.  - — It 
Is  evident  from  the  iecretion  of  milk, 
that  fome  of  the  fineft  filtrations  of  the 
arterial  circulation  remain  flill  acefcent : 
But  the  veins  complete  the  change,  and 
render  ail  the  fluids  in  them  perfectly 
animal,  and  of  confequence,  they  mutt 
exalt  the  animal  nature  of  flich  of  the 
fluids  as  pafs  through  them  a  fecond 
or  a  third  time* 

The 
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The  fecond  branch  of  the  office  of 
the  veins  is,  to  elaborate  the  fluids 
into  that  form  and  compofition  which 
we  know  by  the  name  of  red  blood. 
That  this  is  the  peculiar  province  of 
the  veins  is  felf-evident,  I  apprehend: 
For  though  there  may  be  accidentally 
a  continuation  of  fome  arteries  con¬ 
taining  '  red  blood  in  veins,  yet 
it  is  certain  there  cannot  be  a  con¬ 
tinuation  of  fitch  a  quantity  as  to  fup- 
ply  the  twentieth  part  of  the  red  blood 
found  in  the  larger  veins.  It  muft  there¬ 
fore  be  concofted  by  the  veins  out 
of  the  finer  fluids  which  they  receive  by 
abforption  or  otherwife. — In  fliort,  the 
ultimate  office  of  the  arteries  is  to  re- 
fblve  the  blood  into  the  various  ani¬ 
mal  fluids  and  fecretions ;  and  the 
bufinefs  of  the  veins  is  to  combine 
and  regenerate  them  again  into  red 
blood ;  for  the  arteries  generate  none,, 
they  only  receive  it  already  compofed. 


|rT”’ 
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The  blood,  then,  in  the  vena  cava 
afcendens  is  not  only  perfectly  ani¬ 
mal  itfelf,  but  it  receives  an  acceffion 

of  blood  from  the  liver,  which  is  ftill 

.  %  * 

more  highly  animalized,  having  under¬ 
gone  a  complete  collide  of  both  arterial 

and  venous  circulation  a  fecond  time ; 

\  ^  % 

by  which  it  becomes  fa  highly  exalted 
as  riot  only  to  tend  to  diflblutiori  itfelf, 
but  to  affeft  the  reft  of  the  blood  with 
the  fame  difpofttion,  if  it  was  to  per¬ 
form  its  courfe  through  the  heart  and 
arteries  again  without  the  ilipplement 
of  frefti  materials  taken  into  the  flock, 
which  moderate  its  tendency,  and  fur- 
nifti  it  with  qualifying  combinations, 
or  mixtures. 

On  the  other  hand,  though  the  blood 
of  the  vena  cava  defcendens  muft  be  as 
perfectly  animal  as  that  in  the  afcendens , 
vet  its  nature  is  no  lefs  diluted  and 
and  let  clown,  by  the  conftant  ac¬ 
ceffion  of  frelh  chyle  poured  into  the 
left,  lubclavian  vein,  than  the  blood 

of 
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of  the  cava  afcendens  Is  exalted*  by  the 
acceffion  of  the  hepatle  blood. 

i. 

These  two  then  gufli  into  the  firft 
chamber  or  right  auricle  of  the  heart; 
there  they  are  confounded*  and  under¬ 
go  firft  the  conquaflation  of  the  auricle 
throwing  it  into  the  ventricle*  and  then 
the  conquaflation  of  the  ventricle  in¬ 
timately  mixing  the  two  differently  dif 
poled  liquors,  and  throwing  the  com¬ 
pound  out  by  the  pulmonary  artery* 
through  the  whole  fubftance  of  the 
lungs,  even  into*  I  had  alrnoft  laid* 
pofitive  contact  with  the  air  we  in- 
ipire. 


The  great  and  important  intention, 
of  this  courle  of  the  blood  through 
the  lungs  is  in  order  to  ingrofs  ano¬ 
ther  ingredient*  namely  a  portion  of 
ffefli  common  air,  at  each  inlpiration. 
Into  the  compofition*  in  exchange  for 
an  equivalent  portion  of  the  mod 
volatile  effluvia  of  the  blood*  exhaled 

R  from 
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from  the  lungs  at  every  expiration. 
With  this  addition,  the  blood  is  re¬ 
turned  again  from  the  lungs  by  the 
pulmonary  vein,  into  the  outer  of  the 
fecond  pair  of  chambers  of  the  heart, 
called  the  left  auricle,  where  again 
it  is  agitated,  or  churned,  and  thrown 
into  the  left  ventricle,  where  it  fufi 
tains  a  frefh  commixture  by  the  con¬ 
traction  of  the  ventricle,  which  pafles 
it  at  the  fame  time  into  the  great 
artery,  called  the  aorta. — By  thefe 
means  the  heterogeneous  parts  of  the 
blood  are  fo  blended  as  to  prevent 
the  homogeneous  parts  from  aflbciating 
or  combining,  as  they  would  be  apt 
to  do  ;  and  inftead  of  that,  they  are 
difpofed  to  that  common  elaboration 
and  influence  upon  each  others  different 
qualities,  which  renders  the  whole  mats 
fit  for,  and  more  fiafceptible  of,  the 
various  changes  and  fecretions  it  is 
intended  to  undergo  in  its  courfe. 


Ma  n  y 
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Many  phyflologifts  have  funpofed 
the  blood  to  undergo  an  actual  fer¬ 
mentation,  which  implies  a  change  of 
its  nature,  in  the  heart ;  but  the  flay 
of  every  portion  of  it  there,  is  fo  mo¬ 
mentary,  and  the  mechanical  agitation 
it  is  there  put  into,  is  fo  great,  that 
that  fuppofition  is  next  to  impoffible ; 
the  animal  changes  not  being  fo  ra- 
pid  as  in  the  ebulitions  of  naked-alkalis 
and  acids.— Thei'e  is  no  doubt  how¬ 
ever  but  that  agitation  is  intended, 
not  only  to  augment  the  heat  of  the 
blood,  which  diipofes  it  to  prefs  out¬ 
ward,  as  all  heat  in  bodies  under  its  in¬ 
fluence  does,  but  fo  to  mix  the  hetero¬ 
geneous  part,  as  to  prevent  any  com¬ 
bination  of  fimilar  parts,  which  might 
obftruft  their  fo  readily  yielding  to  the 
animal  mutations  and  exaltations  they 
are  deftined  for,  under  the  influences 
of  the  powers  of  life. 

There  is  another  circumftance  hi 
the  ftate  of  the  blood  palling  the‘ heart, 

R  %  unattended 
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unattended  to,  which  renders  the  fhocks 
it  receives  there  very  neceflary,  and  that 
is  the  great  quantity  of  the  fluids  which 
are  in  the  ftate  of  fmoaking  volatile  ef¬ 
fluvia,  and  the  great  tendency  of  all 
the  parts  of  the  blood,  that  are  not 
combined  in  gluten  or  in  red  particles, 
to  expand  themfelves  into  that  ftate. 

If  the  blood  was  not  thus  mixed, 

V 

and  thefe  effluvia  kept  equally  difperfed 
among  the  other  parts,  portions  of  the 
effluvia  would  be  apt  to  collect  into  an 
elaftic  mafs  by  itfelf,  and  very  fuddenly 
coagulate  or  otherways  flop  the  courfe 
of  the  reft  of  the  blood.  It  is  this  ac¬ 
cident,  this  elaftic  force  ol  the  effluvia, 
that  fometimes  burfts  the  heart  con¬ 
tracting  upon  it,  and  becomes  the  oc~ 
eafion  of  the  moft  hidden  of  all  deaths, 
commonly,  though  falfely,  imputed  to 
an  apoplexy. 

The  large  quantity  of  fluids  dilpoled 
to  expand  into  vapour  is  eafily  demom 

ftrated 
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ftrated  in  the  extremities  of  the  body, 
by  the  great  expaniion  of  the  veins  be¬ 
yond  their  natural  lize,  whenever  the 
parts  are  expofed  to  a  greater  than  or¬ 
dinary  heat.  On  the  contrary,  in  a 
ftate  of  greater  than  ordinary  coldnefs, 
the  veins  collapfe  fb  much  as  to  be 
lcarcely  dilcoverable. 

Elastic  vapour  and  air  have  been 
Co  confounded  in  all  ages,  on  account 
of  their  common  property  of  elafticity 
and  expanfion  by  heat,  that  it  is  with 
ftrifter  propriety,  or  at  leaft  with  a 
more  direct  reference  to  this  circum- 
ftance,  than  we  now  apprehend,  who 
have  loft  fight  of  that  predominant  qua¬ 
lity  in  the  blood,  that  the  Ancients, 
efpecially  regarding  it,  gave  the  name 
of  arteries  to  that  fyftem  of  veflels  into 
which  the  heart  throws  the  blood ;  at 
the  fame  time  implying  the  air  taken 
into  the  blood  from  the  lungs,  which  it 
is  part  of  the  office  of  the  arteries  to 
fubdue,  lo  as  to  render  it  a  conftituent 
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I 

part  or  agent  in  the  procefs  of  animah-’ 
lad  on.  The  prefent  philofophy  would 
pall  this,  rendering  the  air  in  the  blood 
fixed :  But  I  have  not  fo  clear  concept 
dons  of  that  matter  fo  as  to  authorize 
me  to  adopt  the  phrafe  *. 

There 

*■  ■* 


*  The  fixed  air  which  has  become  fo  fafhionabie  a 

.t  -  .  •  A  '  • 

fubjeft  of  invefHgation  of  late,  faid  to  be  io  noxious  ip 
the  form  of  air,  and  fo  falutary  united  again  with  watet 
or  other  fluids,  is  nothing  elfe  than  a  highly  volatilized 
and  active  mineral  acid,  in  the  (late  of  its  fir ll  remove 
from,  or  laft  approach  to  the  form  of  phlogifton*  In 
all  effervefoence,  during  its  aftion,  fome  of  the  acid 
particles  become  fo  irritated,  by  the  impetuous  neutra¬ 
lization  of  others^  that  they  are  rendered  highly  vola¬ 
tile,  col  left  ip  the  fluid  into  little  parcels  of  fteam  in- 
clofed  in  {mail  aqueous  bubbles,  which  rife  through  the 
liquor,  and  break  and  difcharge  their  effluvia  on  the 
fur  face  of  it.  Of  the  fame  nature  (only  produced 
from  vegetable  fubftances)  is  that  gas  generated  in  and 
ifthinp-  from  fermenting  liquors.  I  remember,  fome 
years  ago,  to  have  feen  a  real  kind  of  dulcified  acid  fpirit 

diftilled  from  a  fermented*  or  rather  fermenting,  11- 
'  ,  ' '  ‘  '  ‘ 4  4 
quor ;  the  lingular  tafte  of  which  I  taught  the  diftiiler 

to  correft,  by  mixing  fome  ablorbent  with  the  Ipirit. 

I  am  perfuaded  that  fuch  ap  expedient  for  correfting 

fpch  accidents,  can  be  no  fecret  to  the  diftillers  by  trade. 

|f  Gentlemen  of  a  philofophical  turn  would,  in  their  re- 

fearcheSj 
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There,  is.  one  other  confideration 
which  fhggefts  to  us  a  veryftrong  pre- 
iiimption,  if  not  proof  of  the  large  prc- 


fearches,  converfe  more  with  tradefmen,  they  would 
often  find  folutions  of  very  obfcure  problems  in  their 
practices.  Sir  John  Pringle’s  fair  and  accurate  hiftori- 
cal  detail,  at  the  conferring  the  Royal  Society’s  laft  pre¬ 
mium  on  Dr.  Priefily,  of  the  flow  progrefs  made  in  the 
Rill  imperfect  difcovery  of  the  nature  of  Fixed  Air,  or 
mephitic  air,  is  a  ftriking  proof,  that  there  is  no  unlock¬ 
ing  Nature’s  fecrets  without  a  key,  nor  fearching  into 
them  without  a  light :  without  thefe  we  may  torture 
Nature  by  our  experiments  long  to  little  effect.  Where¬ 
as  the  difcovery  of  the  proper  key  would  fave  a  great 
deal  of  that  trouble,  and  it  is  often  very  eafy  to  be  found. 

The  fire-damp  in  coal  mines  is  a  highly  elaftic  petro- 
leous  effluvia,  burfting  from  deep  Teams  of  fatter  and 
lefs  confolidated  veins  of  coal,  by  reafon  of  the  want  of 
a  fufficient  refinance  or  circulation  of  the  common  air 
in  fuch  mines.  The  fteith  or  mephitis  is  dephlogifii- 
catedfulphureous  vapour,  generated  in  alike  manner  in 
other  mines. 

The  three  mineral  acids  are  the  univerfal  acid,  di- 
verfly  modified  by  fubterraneous,  marine,  or  aerial  con¬ 
coction.  In  the  form  of  vapour  they  are  all  ftrongly 
elaltic,  and  have  been  miftaken,  under  certain  circum- 
ftances,  for  fpecies  of  air.  Each  of  thefe  acids  gives  a 
fpecific  modification  to  phlogifton  ,*  which  they  all 
either  clofely  unite  with,  or  comprehend  in  them- 
felves,  as  fomehow  effential  to  their  confiitutions. 
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portion  of  this  elaftic  vapour  in  the 
blood,  and  that  is  the  proportions  of 
the  cavities  of  the  heart  to  the  proper** 
tion  of  blood  that  can  be  fuppofed  to 
pals  through  it  every  puliation. — - 1 
have  not  the  leaft  hefitation  in  declar¬ 
ing  it  absolutely  impoflible,  that  the 
auricles  and  ventricles  of  the  heart  re- 

u  <  -  '  *  '  ' 

ceive  and  difcharge  either  one-half  or 
one-quarter  of  the  quantity  of  blood  it 
would  require  to  fill  them,  at  every  pul¬ 
iation. — “The  unequal  fizes  of  the  cavi¬ 
ties  of  the  heart,  among  themfelves,  is, 
a  certain  proof  of  this.— Another  is,  the 
impoffibility  of  even  half  a  ton,  far  Ids 
two  tons  and  an  half,  of  blood  palling 
through  the  lungs  in  the  courfe  of 
twenty-four  hours. —One  principal  ob¬ 
ject,  therefore,  of  the  diiproportion  be¬ 
tween^  the  fize  of  the  cavities  of  the 
heart,  and  '  the  quantity  of  blood  they 
muft  receive  between  every  puliation, 
niuft  be  to  give  room  for  the  expanfion 
of  the  effluvia  in  the  blood,  that,  by  the 
contractions  of  the  heart,  it  might  be 

employed 
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employed  to  divide  the  blood  more  ef¬ 
fectually,  and  be  mixed  with  every  por¬ 
tion  of  it  more  intimately. 

* 

I  sh  al  l  conclude  this  difcourfe,  with 
a  remark  upon  this  propagation  of  ani¬ 
mal  life  and  motions  by  alternate  adftion 
and  remiffion  of  action,  both  in  the 
brain  and  heart. — I  will  fay  nothing  of 
the  primary  caule  of  it ;  nor  will  I  en¬ 
quire  how  far  it  is,  or  whether  it  mull 
not  be,  if  abftraftly  examined,  the  ne- 
ceflary  mode  of  all  action.  Only  this 
we  may  venture  to  lay,  that  it  feems  to 
be  a  favourite  mode  of  fupporting  na¬ 
ture,  both  in  the  great  world  and  in 
the  little  world,  as  the  human  frame  is 
often  called. —The  final  caule,  or  the 
end  for  which  it  is  eftablifhed  in  our 
frame,  feems  to  be  for  the  more  efe 

«T 

fectual  relief  and  liipport  of  nature, 
when  it  languilhes,  or  is  in  hazard  of 
being  overpowered,  or  the  motion  of 
the  fluids  lulpended  and  flopped  by 
any  hidden  accident ;  as  in  the  cafes  of 

'  ’  if 
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*  * 

great  fear,  horror,  grief,  or  any  ex¬ 
treme  agony  or  ftruggle  of  contending 
paffions.— When  the  native  vigour  of 
the  fblicls,  and  nervously  item,  in  filch 
cafes,  becomes  relaxed,  and  Ioffes  that 
reaction  on  the  fluids,  which  is  necef 
fary  to  prefer ve  their  motion  ;  then  the 
heart  throbs,  palpitates,  and  redoubles 
its  efforts  to  revive  the  languishing  mo¬ 
tions,  warmth*  and  vigour  of  every 
part. 

In  fuch  cafes,  it  is  evident,  the  re- 

i 

doubled  action  of  the  heart  is  not  from 
an  encreafed  quantity  of  fluids  brought 
to  it,  but  the  contrary ;  and  the  imme¬ 
diate  encreafed  acceleration  of  its  con¬ 
tractions  is  not  fo  much  to  fill  the  vefl 
fels,  which  muft  be  fuppofed  fuller  than 
before  the  confutation  fell  into  thefe 
circumftances,  but  to  react  upon  the 
lansruifhina;  folids,  and  re-animate  their 

proftrate  vigour: - a  certain  proof 

this,  that  the  actions  of  the  heart  have 
as  immediate,  nay  a  more  immediate, 

connection 
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connection  with  the  nervous  fyftem, 
die  fecretories  of  life,  than  with  the  im¬ 
mediate  motion  of  the  fluids  as  a  mecha¬ 
nical  caufe  thereof. 

In  fliort,  the  relpective  powers  and 
compounded  influences  of  the  brain 
and  the  heart  upon  the  human  frame, 
may,  with  great  propriety,  be  compared 
to  the  agency  of  the  fun  and  moon 
upon  the  great  world. — The  fun  per¬ 
vades  all  nature,  and  flieds  his  in¬ 
fluences  in  its  moft  intricate  recedes, 
elaborating  out  of  one  whole,  according 
to  its  various  circumftances,  and  aflort- 
ments,  an  infinite  variety  of  properties 
and  forms  :  while  the  moon,  by  a  fpe- 
cial  regulation  and  flexion  of  his  in¬ 
fluences,  dilpofes  that  great  mals  of 
fluids,  which  are  the  immediate  organs 
of  his  energy,  and  the  fubjeft  of  all  his 
operations  and  productions,  into  thefe 
tides  and  reciprocations  of  ebbing  and 
flowing,  which  is,  according  to  the 
ppnftitudon  of  things,  fb  neceflarily 

fublervient 
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fiifafervlent  to  their  being  conveyed  in  a 
proper  difpoiition,  into  all  thefe  elabo- 
ratories  into  which  the  fun,  from  whom 
nothing  is  hid,  reaches. 

Just  fo  in  the  raicrocofm,  the  brain, 
by  the  mediation  and  irradiation  of  its 
nerves,  penetrates  and  animates  every 
point  of  our  frame,  and  particle  of 
our  compofltion,  difpofing  every  fluid 
particle  to  a  fpontaneous  motion  and 
accommodation  of  its  nature  to  the 
character  and  ftructure  of  the  parts  to 
which  it  at  tinges  ;  while  the  heart,  by 
its  reiterated  impreffions  and  fliocks  on 
both  the  folids  and  fluids  of  our  fyftein, 
gives  an  additional  vigour  to  the  ani¬ 
mation  and  difpofitions  of  the  whole, 
and  caules  thefe  perpetual  collifions 
which  irritate  and  invigorate  the  living 
flame  that  is,  glowing  in  every  part. 

I  cannot,  Gentlemen,  take  upon 
me  to  warrant  the  infallibility  of  every 
thought  or  fuggeftion  I  have  rifked  in 

this 
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this  lecture ;  and  the  compafs  it  reftricts 
me  to,  has  debarred  ine  from  further 
enlargement  upon  any  of  them.  Se¬ 
veral  of  thefe  may  be  allowed  to  be 
problematical,  without  the  main  quef- 
tions  being  affected  thereby  ;  but  I  per- 
fuade  myfelf  that  I  have  proved  both, 
my  general  propofition,  and  the  feven 
inferior  ones,  under  which,  for  the 
greater  clearnefs  and  diftin&nefs,  I  have 
diftributed  the  evidence. — I  have  deli¬ 
vered  my  fentiments  on  this  fubjeft 
with  tire  greater  afliirance,  that  they 
have  the  fanction  of  my  friend  Dr, 
Hall’s  approbation,  whole  judgment  and 
abilities,  independent  of  our  friendfhip, 
I  very  highly  efteem- - — 
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FOUR  LETTERS, 

T  O 

Sir  HILDEBRAND  JACOB,  Bart.  &<n 


LETTER-  L 

.  j 

Of  die  Materiality  of  Light** 
SIR, 

I  Have  taken  occafion  from  my  fub- 
jects  in  the  preceding  fheets  to  difcourfe 
of  Light  fo  particularly  as  related  to  the 
human  frame,  and  as  conftituting  both 
materially  and  virtually  the  molt  im¬ 
portant  part  of  our  competition  ;  and 
I  have  purfued  thefe  views  fo  far,  that 
I  find  it  necefiary  to  fay  fomething  of 
its  abfclute  nature  and  conditions  ;  ill 
order  to  remove,  as  well  as  I  can,  any 
obfeurities  or  difficulties  that  may  ftill 

feem  to  attend  the  fubject. 

S 


Per- 
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Permit  me,  therefore,  to  addrefs  to 
you  fome  thoughts  in  proof  of  the  ma¬ 
teriality,  the  plenitude  and  of  the  posi¬ 
tive  activity  of  light  abfolutely  or  uni- 
verially  confidered ;  becaufe  they  are 
principally  extracted  from  a  work, 
which  tho’  not  finiflied,  was  long  ago 
Undertaken  and  begun  under  the  favour 
of  your  aufpices. 

Aristotelian  tho9  it  was,  there 
was  a  great  deal  of  fhrewdnefs  and  fa- 
gacity  in  that  old  metaphyfical  definiti¬ 
on  of  Light  implied  in  the  term  ma¬ 
teria  media ,  intimating  that  it  was  a  fub- 
ftance  related  in  fome  manner  both  to 
Spirit  and  to  Body .  By  an  infinite  feries 
of  fenfibie  effefts  with  which  univer- 
fal  nature  is  momentarily  every  where 
teeming,  whole  caufes  elude  all  poffible 
perception,  Light,  the  fountain  of  them, 
juftly  deferves  the  name  of  Anima .  But 
the  great  and  reverend  Antitype  of  this 
wonderful  principle  of  nature,  to  pre¬ 
vent 
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U  <  s  v  ‘ 

Vent  all  miliakes,  has  provided  that  feme 
of  its  endlefs  modifications  fliould  yield 
ns  iatisfadtory  demonftration  of  its  be¬ 
ing  Body  and  not  Spirit,  and  of  its  ope¬ 
rations  being  mechanical  and  not  ratio¬ 
nal, 

M e  c h  an  i  s m  bearing  immutably  the 
lame  relation  to  material  principles  as 
reafbn  does  to  fpiritual  ones,  meehanifm 
becomes  a  certain  medium  for  afcer- 
taining  the  materiality  of  principles  that 

a  ft  or  are  acted  upon  by  its  laws. 

« 

That  Light  and  Fire  are  iiibfl an¬ 
tially  or  materially  the  fame,  is  evident 
from  their  com  mutability  or  their  re¬ 
ciprocal  generation  of  each  other.  For 
as  fire  necdlarily  generates  Light,  and 
difcovers  itielf  to  the  lenfe  of  feeing 
as  infallibly  as  to  the  feeling  ;  fo  light, 
converged  into  a  focus,  confdtutes  pure 
elementary  fire,  without  the  interpofi- 
tionof  any  medium  or  other  iiibjedl  ne- 
ceflary  for  its  fupport.  Again,  Light  and 

S  £  Heat 
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Heat  are  propogated  by  the  fame  laws* 
They  aft  in  llraight  lines — They  diffufe 
themfelves  from  a  centre  outward— 
Their  powers  decay  according  to  their 
diftances  from  the  centers  from  which 
they  are  irradiated— They  are  fubjeft 
to  the  fame  laws  of  refleftion.* — — 

Again,  the  fenfes  which  we  are  pro¬ 
vided  with  to  acquaint  us  with  the  pow¬ 
ers  of  light  or  fire,  are  formed  upon 
the  plan  of  the  moft  exaft  and  refined 
mechanifin,  and  therefore  are  prepared 
only  for  the  impreffions  of  what  is 
ftriftly  and  properly  material. 

Sir,  thefe  few  circumflances,  with¬ 
out  the  neceffity  of  any  commentary  or 
enlargement,  are  fully  fiifficient  to  cer¬ 
tify  decifively  to  our  reafon,  that  light 
and  fire  are  fubftantially  the  fame,  and 
that  that  fubftance  is  a  material  or  cor¬ 
poreal  one® 

I  am,  S  I  R,  &Ca 


LET- 


/ 
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LETTER  II. 

Of  the  Denfity  of  Light. 

S  I  R, 

I T  is  a  very  natural  queftion,  and  of 
very  great  phylical  importance  to  be 
decided ;  in  what  proportion,  as  to 
quantity,  does  this  matter  exift  in  the 
univerfe  ?  It  mult  be  owned,  that  Sir 
Ifaac  Newton  has  out-done  himfelf  in 
his  Theory  of  Light  and  Colours,  as 
much  as  he  has  excelled  others  in  his 
other  works.  Nothing  can  be  finer, 
and  a  greater  dilplay  of  his  extend  ve 
genius,  than  his  Optics,  notwithftand- 
ing  his  Theories  being  clogged  with  un- 
furmountable  difficulties ;  fome  of  which 
I  beg  leave  juft  to  mention  to  you. 

First,  The  immenfe  velocity  he  af- 
figns  to  Light,  not  only  exceeds  all  cre¬ 
dibility,  but  it  is  abfolutely  impoffible : 

S  3  Neither 
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Neither  the  tenuity  of  its  parts,  nor  the- 
rarity  of  its  rays  can  abfolve  it  from 
tearing  to  pieces  and  diffipating  in  a 
moment  all  terreftrial  (ubftances :  What¬ 
ever  power  it  is  that  gives  the  denfeft 
bodies  their  confidence  and  fixation, 
yet  we  know  that  it  is  a  limited  one, 
and  one  whofe  limits  bears  not  the  pro¬ 
portion  of  one  thousandth  part  of  the 
momentum  with  which  the  rays  of 
Light  ifluing  directly  from  the  Sun, 
upon  Sir  Itaac  Newton’s  computation  of 
their  velocity,  ftrikes  every  point  of 
their  furface,  and  penetrates  every  pore 
in  their  (lib  fiance. 

Secondly,  This  velocity,  according 
to  Sir  Ifaac’s  (theme  of  it,  is  reduceable 
to  no  poliiblc  mechanical  regulation. 
It  moves  juft  as  faft  by  reflexion  from 
the  coldeft  fubftance,  as  from  the  boiling 
furnace  of  the  tolar  fire.  Who  can  be¬ 
lieve  that  a  glow-worm  has  a  power  of 
rivin°-  Light  the  fame  unconceiveably 

OOO 

in  tenth  quantity  of  motion,  that  a  centre 

of 
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of  fire  animating  the  whole  univerfe 
has  ? 

Thirdly,  Who  can  conceive  it  pop 
fible  that  a  fluid,  fuch  as  Light,  which 
does  not  exhibit  one  fymptom  of  the 
very  weakeft  degree  of  any  cohefion 
among  its  parts,  fhould  keep  with  fuch 
unvariable  regularity,  moving  rank  and 
file,  in  diverging  lines  ?  Can  we  fuppofe 
that  the  particles  of  boiling  water,  vo¬ 
mited  from  the  mouth  of  a  volcano, 
can  preferve  any  relative  order  in  their 
eruption  ? 

Fourthly,  This  impoffibility  preP 
ies  Hill  harder  upon  us,  when  we  extend 
the  unconceivable  regularity  of  this 
progre(lion  fb  far,  as  to  allow  it  foppo- 
fible,  that  the  feven  threads  of  which 
every  ray  of  Light  is  compofed,  (hall 
immutably  retain  their  lineal  order  and 
relation  without  any  poflible  confufion, 
or  jumbling  together  beyond  all  poffi- 
bility  of  regular  analyfis.  We  may  as 

S  4  well 
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well  fappofe  it  poffible  that  the  fpirit, 
the  acid,  the  fugar,  and  the  water, 
in  boiling  punch,  can  be  fb  diftributed 
in  boiling  thro'  a  funnel  as  to  preferve 
each  their  relative  order  of  affinity  in 
the  midft  of  their  tumultuous  confiw 
fion.  Thpfe  things  cannot  be, 

F ifthly,  How  can  it  be  conceived 
that  the  principle  of  attraction  which,  at 
any  finall  affignable  diftance,  fuppole 
the  three  hundredth  part  of  an  inch, 
is  infinitely  weaker  between  bodies  than 
the  momentum  of  Light  moving  at  the 
rate  of  fifteen  hundred  thoufand  miles 
in  a  minute,  or  fifteen  thoufand  miles 
in  a  fecond  of  time,  fhould  yet  at  fuch 
a  diftance  fenfibly  bend  and  incline 
the  atoms  of  Light  in  fuch  a  rapid  mo¬ 
tion,  off  the  ftraight  line?  mathematics 
themfelves  reclaim  againft  the  poflibility 
of  fixch  a  proposition. 


Lastly, 
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*  '  '  i 

Lastly,  I  have  always  deemed  It 
the  moft  inconceivable  and  incredible 
of  all  the  myfteries  that  ever  philofo- 
phy  propounded  to  human  credit,  that 
nothing,  or  the  fiippofed  empty  {paces 
in  coherent  bodies,  can  have  a  power 
of  reflecting  rays  of  Light  impinging 
with  fiich  infinite  momentum  againft  it* 

Ido  not,  Sir,  I  cannot  doubt  of  the 
phcenomena  that  have  fiiggefted  thefe 
inferences ;  but  they  being  phyfically 
ImpoflibJe,  there  remains  no  other 
way  of  explaining  them  than  by 
concluding,  that  Light  exifts  in  fuch 
a  condition  as  to  quantity,  as  can  be 
fuppofed  to  produce  thefe  phcenome- 
na  without  the  neceflity  of  having  re- 
courfe  to  impoflibilities. 

A  plenum  of  Light  will  account 
for  the  phenomena ;  and  no  other  flip- 
pofition  can  do  it.  Admit  the  fup- 
pofition  of  a  plenum  to  be  clogged 
with  difficulties  to  our  conceptions ; 

ftiU 
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(till  it  is  embarrafied  with  none  fo  re- 
ptmgant  to  the  nature  of  things,  as 
the  fuppofitions  I  have  mentioned.  A 
plenum  will  account  for  an  infianta- 
neons  impreffion  of  Light  upon  our 
fenfes  by  the  remoteft  objefts;  and 
it  is  much  more  natural  to  fuppoie, 
that  certain  circumstances  in  fome 
immenfely  remote  cafes,  may  make  us 
apprehend  that  fome  fmall  time  is  Ipent 
In  its  tranfmiffions,  when  In  a  plenum 
it  fhould  be  inftantaneous,  than  to 
fiippofe  that  any  body  can  move 
thouiands  of  miles  in  the  twinkling  of 
an  eye* 

A  plenum  Is  no  way  inconfiftent 
with  Lights  acting  in  ftraight  lines  on 

CJ  o 

our  lenfc,  or  with  its  being  put  in 
action  in  either  diverging  or  conver¬ 
ging  lines :  But  It  Is  impoffible  that 
out  of  a  plenum,  a  fluid  with  no 
lineal  adhefion  can  fly  away  to  all 
diftances  in  ropy  tenacious-like  threads. 
Incapable  of  being  confounded  or  de¬ 
ranged. 
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panged.  In  fllort,  a  plenum  tends  to 
eontravert  none  of  the  phenomena  of 
Light  and  Colours ;  tho?  I  confefs  it 
will  alter  the  interpretation  of  fome 
of  them.  If  there  is  apprehended  any 
inconvenience  in  that,  it  is  only  fuch 
an  one  as  will  initiate  us  into  more 
knowledge  upon  that  lubjeft. 

•  »  i ' 

I  know  the  only  plauflble  objection 
againit  a  plenum  that  ever  could  be 
urged,  is  the  difficulty  of  conceiving 
the  portability  of  motion  in  one.  In¬ 
deed,  if  Attraction  is,  what  lome  philo- 
fophers  have  now  pronounced  it  to 
be,  an  eflential  adjunct  of  materiality; 
there  can  be  no  diftincTtioii  between 
an  univerfel  plenum  and  an  univerfal 
folid.  But  as  I  take  folidity  to  be  like 
all  the  other  various  modifications  of 
bodies,  a  phyfical  refult  of  the  com¬ 
petition  of  nature ;  Solidity  and  a 
Plenum  have  no  connection  with  one 
another  in  my  ideas.  But  let  us  take 
nature  as  it  is,  and  according  to  it,  exa¬ 
mine 
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mine  the  weight  of  this  objection  to 
a  plenum, 

. » 

Formerly  philofophy  accounted 
water  itfelf  fo  completely  a  plenum 
as  to  pronounce  it  incompreffible ;  yet 
ftill  in  that  ftate  it  remained  a  fluid 
fufceptible  of  an  internal  motion  of 
all  its  parts.  Now,  indeed,  they  lay 
it  is  capable  of  fome  degree  of  com- 
preffion,  and  I  fancy?  if  they  will  put 
it  into  circumftances  proper  for  {ob¬ 
jecting  it  to  the  experiment,  they 
will  find  it  elaftic  alfo.  But  whether 
thefe  things  are  lb  or  not,  they  do  not 
affect  my  argument ;  for  the  internal 
motion  of  a  plenum  of  water  can  be 
alcertained  by  bodies  moving  in  it, 
that  have  no  power  to  make  room 
for  themfelves  by  compr  effing  it.  Water 
then  is  fo  far  a  plenum,  that  it  is 
fcarcely  compreffible.  This  water,  as 
hot  as  boiling,  is  fuch  a  plenum  in 
a  conftant  internal  motion  of  all  its 
conftituent  parts.  The  Light  pafles 
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as  regularly  and  tranfparently  thro5  a 
glafs  of  boiling  hot  water,  as  if  it  was 
a  piece  of  folid  chryftal. 

The  Light  palling  thro5  a  piece  of 
chryftal  may  be  explained  by  the  pores 
of  the  chryftal  lying  in  lines  parallel 
to  the  lines  of  Light ;  but  this  will 
not  folve  the  phenomenon  of  the  Lights 
palling  in  ftraight  lines  thro5  a  boil¬ 
ing  hot  fluid,  whole  pores  cannot  con¬ 
tinue  one  moment  in  the  lame  pa¬ 
rallel  polition  to  one  another.  If  then, 
this  marvellous  fluid  can  prelerve  its 
action  as  Light  uninteruptedly,  thro5 
a  plenum  whole  internal  parts  are  in 
perpetual  motion ;  is  there  any  won¬ 
der,  that  in  the  pure  medium  of  its 
own  plenum,  it  lliould  make  its  im- 
preflion  on  our  lenles  in  the  direcffion 
of  rays  or  lines,  without  the  necef- 
lity  of  luppoflng  its  operations  mult 
be  diftrafted,  becaufe  they  are  per¬ 
formed  in  a  plenum;  or  without  the 
jieceffity  of  fuppofing  that  every  atom 

of 
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of  Light  that  delineates  on  my  eye 
the  fenfe  of  an  objeft,  mil  ft  have  been 
iffued  or  reverberated  from  that  objeft, 
in  the  fame  manner  that  a  ball  tolled 
againft  a  wall,  recoils  back  into  the 
hand  again  ? 

I  beg  leave,  Sir,  to  add,  that  there 
is  no  occafion  for  any  other  argu¬ 
ment  to  decide  the  exiftence  of  a  ple¬ 
num  of  Light  or  Fire,  but  thofe  men¬ 
tioned  in  my  former  letter  in  proof 
of  its  materiality.  For  mechanifm  as 
neceftarily  implies  plenitude  of  matter, 
as  it  implies  materiality  itfelf.  It  can¬ 
not  fublift  but  where  the  parts  of  the 
machine  are  in  conftant  influencing 
contact  with  one  another  every  where. 
This  is  ftrifdy  all  the  definition  that 
can  be  given  of  a  plenum. 

p '  < 

It  is  very  remarkable.  Sir,  that 
though  the  cloftrine  of  a  plenum  was 
very  general,  nay,  almoft  univerfal 
among  the  Ancients,  is  was  held  a- 

mongft 
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mongft  them  as  a  matter  of  faft  they 
were  convinced  of;  rather  than  as  an 
Hypothelis  they  had  much  ufe  for  in, 
philofophifmg.  Had  they  connected 
the  idea  of  mechanifin  with  their 
acknowledgment  of  a  plenum,  they 
would  have  perceived  prefently,  that 
they  had  no  occafion  for  aflumimg 
the  Hypotheies  of  occult  qualities,  or 
of  motions  being  eflential  to  matter; 
which  was  the  opinion  of  the  Epicu¬ 
reans,  and  is  faid  alfo  to  have  been 
the  opinion  of  Democritus,  Leu  lip  pus 
and  I  believe  of  the  Phoenecian  Mofchus 
alfo — in  fhort  of  all  the  Atomifts* 

It  is  generally  believed,  but  with¬ 
out  fufficient  foundation,  that  thefo 
Atomifts  maintained  the  dodrine  of 
a  vacuum  in  the  fame  fenfe  in  which 
it  was  revived  among  the  Moderns 
by  Gaflendus,  and  now  forms  a  funda¬ 
mental  dodrine  in  our  fyftem  of  phy- 
lies.  But  it  is  evi  dent  from  Lucretius' s 
manner  of  reafoning  in  defence  of  a 

vacuum, 
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vacuum,  that  the  Epicureans  meant 
no  more  by  it,  than  fuch  a  vacuum 
as  they  conceived  to  fubfift  within  the 
fubftance  of  water,  or  of  any  fluid; 
whole  parts  are,  neverthelels,  all  ap¬ 
parently  in  contact  with  one  another, 
which  is  all  the  plenum  that  is  re¬ 
quired  in  a  mechanical  fyftem. 

Hap  the  Ancients  only  conceived 
that  a  plenum  was  fulceptible  of  ftruc- 
ture  and  mechanical  arrangement,  their 
fyftem  of  phyfics  would  have  been 
complete,  which,  by  their  not  compre¬ 
hending  that  important  circumftance, 
was  very  imperfect. 

I  am  S  I  R,  &c. 


LET- 
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L  E  T  T  £  R  IIL 


Or  the  Activity  of  Light. 
S  I  R, 

EN  a  plenitude  of  light  Is  corK 
felled  and  admitted,  it  remains  a  point 
of  no  (mall  importance  in  phyfics  to 
be  determined,  in  what  condition,  in 
refpect  of  reft  or  motion,  does  this  fluid 
always  exiil  ?  All  fluids  we  are  ac¬ 
quainted  with,  when  undifturbed,  have 
the  lame  appearance  of  both  iuperficial 
and  internal  quiefcence  that  a  folk!  has* 
We  know  that  all  fluids  are  endowed 
with  a  mobility  of  their  parts,  but  they 
are  not  generally  fuppoied  to  be  In 
actual  motion,  lave  when  they  are  clip 
turbed  or  agitated. 

Of  all  fluids  known  in  the  imiverfe, 
the  mobility  of  light  is  the  greateft.  It 

T  may, 
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may,  with  the  ftricteft  propriety,  he 
laid  to  be  poffehed  of*  mobility  in  the 
abftraft.  There  is  not  the  fmalleft 
fpeck  of  colour,  nor  a  vifible  mote  in. 
the  beams  of  the  fun,  that  it  does  not 
obediently  receive  perpetual  impreffions 
from  in  all  lineal  directions,  by  night 
as  well  as  by  day.  The  fun,  as  a  foun¬ 
tain  of  motion,  alfo,  is  perpetually  agi¬ 
tating  it  either  radially,  or  obliquely  by 
the  lateral  Ihocks  and  friction  of  thele 
radii  upon  thefe  parts  of  the  fluid  that 
lie  out  of  the  line  of,  or  are  fliadowed 
from  the  fun's  irradiation.  In  like 
manner,  the  remoteft  fixed  liar  is  not 
without  its  influence  upon  the  light's 
mobility.  Therefore,  confidering  this 
Inconceiveable  mobility  in  the  light, 
the  infinitely  various  impreffions  it  is 
conflantly  receiving,  it  cannot  otherwife 

be,  than  that  it  fliould  conflantly  be  in 

* 

a  flate  of  internal  motion  of  its  parts. 

But  all  this  is  vaftly  infuflicient  fo 
convey  to  us  any  adequate  idea  of  the 

conftant. 
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condant,  pofitive,  intenfe  energy  of  the 
activity  of  the  light ;  which  we  may 
more  eadly  form  fome  conception  of,  by 
examining  into  die  mode  of  its  pod 
felling  the  interior  parts  of  all  other 
the  mod  rigid  and  folid  bodies.  This 
I  (hall  illuftrate  in  the  cafes  of  (onerous 
bodies,  and  from  the  phoenomenon  of 
hammering  cold  iron  red  hot. 

If  it  was  not  irrational,  when  we 
know  of  one  fenfible  univerlal  fountain 
oi  motion  which  flieds  its  energy  thro5 
all  nature,  to  fuppofe  that  motion  can 
be  a  property  of  matter  infeparable 
from  its  exidence,  one  would  be  tempted 
to  think  with  Epicurus  that  motion 
really  was  of  the  edence,  if  not  of  ail 
matter,  at  leaft  of  the  matter  of  light. 
Even  in  the  mod  fecret  recedes  of  the 
mod  folid  and  padive  lubftances,  light 
is  lb  far  from  exiding  in  an  indolent 
quiefcent  date,  that  it  is  impoffible  to 
form  an  adequate  idea  of  its  incedant 
aftive  energy  under  thefe  circumdances. 

T  2  It 


7 


I 


(  292  ) 

It  is  conftantly  acting  with  fitch  power 
within  the  moft  denfe  terreftrial  fub- 
ftances,  that  when  all  the  phoenomena 
belonging  to  them  are  duly  weighed, 
it  may  be  a  queftion  whether  any  two 
terreftrial  atoms  of  matter  are  in  pofi- 
tive  contaft  with  one  another.  This 
ftate  of  bodies  is  little  thought  of  in 
our  refearches  into  their  properties,  ei¬ 
ther  common  or  fpeciah 

If  light  refided  within  bodies  in  an 
indolent  pa!  live  ftate,  it  could  exert  no 
rcluciation  to  any  external  mechanical 
force  clifturbing  its  pallive  occupation 
of  its  fpaces  within  bodies.  But  in  fact, 
its  natural  ftate  there  is  never  difturbed 
without  an  irritation  being  excited  in 
that  fluid,  greater  than  that  with  which 
it  was  expelled,  to  recover  and  repol- 
lefs  its  organic al  and  interftitial  inhe¬ 
rency  :  it  returns  with  a  force  not  barely 
fiifficient  to  recover  tlie  dimenfions  it 
occupied  within  bodies,  but  with  a  vio¬ 
lence  able  to  expand  them  as  much  be 

yond 
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yond  their  natural  fize  as  any  external 
blow  or  concuffion  tended  to  comprels 
them  within  it :  lb  that  a  vibratory  col- 
luftation  between  that  aftion  which 
prelerves  bodies  in  their  natural  cralis, 
and  the  rapid  returns  of  light  to  its  na¬ 
tural  (late  is  railed,  which  continues  for 
fome  time,  and  dies  away  imperceptibly. 

This  intenle  agitation,  excited  by 
the  collifion  of  bodies,  is  not  confined 
to  their  points  of  contaft,  but  pervades 
their  whole  fubltance,  and  ofcillates  in 
every  part, — We  have  demonftration  of 
this  both  to  the  eye  and  to  the  ear, 
when  a  mufical  chord  is  (truck.  In  all 
elaftic  bodies  that  are  fonorous,  we  have 
fpecimens  of  the  lame. — When  a  bell  is 
(truck,  the  found  continues  labouring 
in  the  ear  for  a  conliderable  (pace  of 
time  afterwards ;  nor  is  the  tumult 
com  poled,  when  our  lenfe  of  it  fails  ;  it 
pafles  through  a  gradual  decay  below 
the  jftandard  of  fen  ft. 

T  ^ 
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Iron  is  a  metal  that  difcovers  no 
great  degree  of  this  fonorous  quality, 
yet  when  a  poker  is  held  fufpended  by 
the  head  between  one’s  teeth,  and  is 
ftruck  in  that  ftate  of  fufpenfion,  the 
holder  of  it  has  a  very  ftriking  feeling 

J  o  o 

of  the  vibratory  motion  its  whole  fub- 
•fiance  conceives  from  the  ftroke,  by  the 
teeths  tranfmiffion  of  their  feeling  to  the 
ears. 

Physicians  talk  of  the  irritability 
of  our  nervous  fyftem  as  a  very  myfte- 
rious  and  wonderful  phenomenon,  but 
we  have  Hill  more  ftriking  examples  of 
this  irritability  in  the  moft  rigid  dead  * 
fubftances.  Subftances,  fuch  as  bell-me¬ 
tal,  glais,  &c.  which,  tho*  they  are  lb  ri¬ 
gid  thatalmofl  no  inftrurnent  will  make 
an  impreflion  on  them,  are  yet  capable 
of  being  agitated  through  every  atom  of 
their  fubflance  ;  nay,  in  fome  cafes,  to  be 
burftin  pieces  by  the  very  inipreffion  of 
certain  founds  upon  them.  A  wine  glafs 
will  burft  in  pieces  by  the  action  ex¬ 
cited 
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cited  through  its  fubftance,  by  certain 
tones  of  the  voice  ;  and  when  the  vi¬ 
brations  of  found  are  excited  in  the 
ftrongeft  bells,  a  very  flight  relif lance 
to  that  internal  agitation  is  ready  to 
crack  them a  pack-thread  fattened 
tightly  about  them,  I  have  been  told  is 
fufficient  to  do  it. 

* 

This  exceflive  mobility  of  parts 
throughout  the  whole  ttibftance  of  the 
moft  rigid  bodies,  feems  to  imply  io 
great  a  t  urgency  of  their  iiibftance  with 
fome  very  active  fluid,  that  a  final!  ei> 
creafe  of  it  would  be  ready  to  burft  them 
in  (hi vers,  as  actually  happens  to  thefe 
glals  drops,  let  fall  into  water  when 
they  are  red  hot,  whenever  the  fmall 
thread  formed  at  one  end  of  them  by 
the  tenacity  of  the  (emi-liquid  giafs,  is 
(napped. 

It  is  impoffible  to  conceive  how  (Itch 
a  tremulous  motion  (hould  be  produced 
through  the  whole  continuity  of  (iich 

T  4  hard 
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hard  bodies,  unlels  they  contained  in 
themfelves  feme  inconceiveabJy  active 
element  exerting  a  conftant  nifus  to 
force  their  parts  at  as  great  a  diftance 
from  each  other  as  poftible,  and  that 
was  barely  counteracted  by  the  power 
that  maintained  their  cohefion. 

The  fymptoms  of  this  reftleis  aeth 
vity  within  fbiid  bodies  are  not  confined 
to  fiich  as  are  commonly  called  elaflic. 
Iron  is  more  clenfe  than  any  body  of 
greater  elafticity  than  itfelf ;  at  the  fame 
time,  it  is  confiderably  plaftic  or  fuicep- 
tible  of  extenfion  by  hammering,  &c. 
yet  it  yields  ftill  more  flriking  proofs  of 
this  latent  aftive  principle,  than  any 
mail  elaftic  body  can  do ;  and  inch  at 
the  fame  time  as  difclofes  to  our  fenfible 
eonviftion,  precilely  what  that  principle 
or  reftleis  element  is,  that  exerts  its 
energy  fo  powerfully  within  all  terrefi 
frial  bodies. 


W* 
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We  are  apt  to  conclude  that  when 
any  plaftic  body  is  fo  prelied  by  any 
external  application,  as  to  make  it 
change  its  figure  and  the  internal  rela¬ 
tive  arrangement  of  its  parts,  that  all  is 
immediately  at  reft  within  it,  and  that 
the  whole  immediately  acquiefces  in 
the  form  it  receives*  But  this  is  by  no 
means  the  cafe.  That  power  in  bodies 
which  fuftains  and  preferves  their  form, 
is  not  a  paffive  one.  It  is  a  pofitive 
re-aftion  to  the  parts  of  bodies  ap¬ 
proaching  nearer  each  other  than  they 
naturally  do ;  or,  in  other  words,  which 
refills  their  approaching  fb  near  one 
another  as  they  would  do,  if  that  re¬ 
acting  element  was.  not  interpofed  a- 
mong  their  parts,, 

The  law  of  re-aCtions  being  equal  to 
aftion,  refides  ultimately  in  the  confti- 
tution  of  this  powerful  fluid  medium. 
Whenever  the  fpaces  it  occupies  within 
the  furface  of  bodies  are  prefled  nearer 
one  another  by  any  Hidden  fliock  or 

collifion. 
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collifion,  and  confequently  this  medium 
is  for  an  ixiftant  wrung  out,  the  next 
inftant  it  returns  with  violence  not  fuf* 

ficient  to  regain  its  natural  room  in  the 

\ 

body,  but  with  violence  equal  to  that 
with  which  it  was  ejefted  ;  and  there¬ 
fore  in  returning,  it  dilates  its  (paces  as 
much  beyond  their  iizes,  as  they  were 
comprefled  below  their  natural  ftand- 
ards  by  the  coHiflon  :  by  which  means 
a  temporary  ofcillation  is  excited  be¬ 
tween  the  efforts  of  that  power  which 
clrciimfcribes  bodies,  and  binds  them 
to  their  natural  fizes,  and  the  internal 
medium  which  was  irritated  by  the 
ftroke  to  re-aft  with  a  force  equal  to  it* 

If  thefe  flxokes  which  difpoflefs  this 
fluid  of  die  (paces  it  naturally  obtains 
within  bodies,  are  quickly  fucceffively 
renewed,  before  the  colluftations  railed 
by  the  former  ones  have  fubfided  ;  the 
internal  agitation  can  foon  thereby  be 
raifed  to  Inch  a  height  as  to  break  forth, 
and  manifeft  itfelf  in  the  form  of  aftual 

fire. 
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fire.  The  moft  obvious  and  fenfible 
demonftration  we  have  of  this,  is  in  the 
beating  of  a  piece  of  cold  iron  red  hot. 

Apiece  of  iron  brifkly  hammered 
on  the  anvil,  acquires  an  encreaied  de¬ 
gree  of  heat  by  every  ftroke  given  it, 
until  it  becomes  actually  ignited.  Real 
fire  in  all  its  characters  is  difclofed  by 
the  repeated  action  of  two  cold  bodies 
upon  one  another.  The  faft  has  been 
long  well  known  to  the  ignorant  as  well 
as  to  the  learned  ;  but  the  inferences  it 
necefiarily  yields,  feeni  to  have  been  as 
little  adverted  to  by  the  one  as  by  the 
other.  But  knowledge  will  make  quicker 
advances  by  reafoning  upon  known 
facts,  than  by  diicovering  new  ones, 
which  though  they  enlarge  and  add  to 
tne  fa bj eels  we  ought  to  reafcn  upon, 
are  apt  by  their  novelty  to  furprife  us 

into  hafty  tmdigefted  theories  and  hy¬ 
po  thefes. 


Now, 
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Now,  as  heat  is  known  to  expand  and 
enlarge  the  volume  of  all  bodies,  and 
as  every  degree  of  external  violence 
upon  bodies  muft  have  a  determinate 
degree  of  tendency,  however  imper¬ 
ceptible,  towards  the  fame  effect ;  it 
follows,  that  every  degree  of  external 
force  liifficient  to  difturb  their  natural 
crafis,  muft  have  a  confequential  mo¬ 
mentary  effect  in  encreahng  their  fizes. 
—As  an  inference,  the  fact  appears  cer¬ 
tain  and  intelligible ;  but  as  an  unex¬ 
plained  propofition,  it  would  appear  a 
paradox,  more  likely  to  be  rejected  as 
falfe,  than  to  be  admitted  as  a  truth 
capable  of  interpretation* 

It  may  not  be  impoffible,  from  the 
above  mentioned  known  experiment  of 
the  beating  cold  iron  hot,  to  fall  upon 
a  medium  for  calculating  what  quan¬ 
tity  of  mechanical  force  is  equivalent 
to  that  quantity  of  motion  in  light  which 
produces  any  given  degree  of  heat. 
The  phcenomena  of  elaftic  and  ion or on s 

bodies 
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bodies  likewlle  ferve  to  illuflrate  the  pre- 
cife  nature  of  irritability  in  animal  bo¬ 
dies,  and  may  likewife  be  of  feme  life 
in  unfolding  what  muft  be  the  particu¬ 
lar  conftitution  of  the  parts  in  which  it 
refides,  and  to  what  the  different  de¬ 
grees  of  it  in  different  animal  parts  and 
in  different  conftitutions  is  owing. 

As  this  univerfel  fluid  is  known  only 
by  its  fenfible  effects,  therefore,  from 
thefe,  we  are  obliged  to  denominate  it. 
Light  or  F  i  r  e  :  and  I  have  fhown  in 
feme  degree,  what  teftimony  they  bear 
to  the  amazing  intenfenefs  of  its  per¬ 
petual  agility.  There  is  another  attri¬ 
bute  which  it  is  no  Ids  diftinguifiied  by, 
though  lefs  attended  to,  namely  Power. 
But  to  open  this  i abject  fully,  would 
be  to  difeufs  the  whole  fubjed  of  natu¬ 
ral  fcience.  The  ftrokes  of  the  power 
of  this  element  is  well  known  in  the 
effects  of  lightening,  but  thefe  I  do  not 
fo  immediately  refer  to.  It  is  the  bafis 
of  the  power  of  all  other  bodies  :  upon 

it 
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it  their  (lability  depends.  It  daily  forms 
what  no  other  power  can  change  ;  and 
what  no  other  power  can  change,  it 
transforms  in  a  moment. 

I  am,  SIR,  &c. 


LETTER  IV. 


Of  Air. 

S  I  R, 

NT  O  length  of  time  can  entitle  an  er¬ 
ror,  even  in  the  terms  of  phyfics,  to  pre- 
fcription.  I  do  not  know  how  old  the 
impropriety  is,  but  it  certainly  is  a  very 
grots  one,  to  call  air  a  fluid.  With  the 
fame  propriety,  fmoke  ifluing  out  of  a 
chimney  may  be  called  a  fluid. 

Experiment  has  never  yet  been 
able,  nor,  I  believe,  never  will  be  able 
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to  condenfe  air  into  a  fluid,  or  to  bring 
the  conftituent  particles  thereof  into 
contact  with  each  other. 

Even  the  particles  of  a  proper  fluid, 
when  in  a  ftate  of  vapour,  pofiefs  one 
property  eflentially  different  from  flui¬ 
dity.  They  are  not  only  not  in  contact 
with  one  another,  but  they  have  no 
niilis  or  tendency  to  come  into  it,  or 
draw  nearer  each  other,  when  they  have 
free  room  to  expand  :  then,  they  inva¬ 
riably  exert  a  nifus,  or  a  nifus  is  exerted 
upon  them  to  feparate  more  and  more. 
In  this,  proper  air  agrees  with  vapour 
or  elaftic  effluvia,  and  therefore  it  has 
no  title  to  the  appellation  of  a  fluid. 

Wh  t  l st  philofophy  has  confounded 
air  with  fluids  on  the  one  hand,  it  has 
been,  and  is  at  prefen t,  very  buiy  in 
confounding  it  with  vapour  on  the 
other  hand.  Hence,  phyflcs  are  juft 
now  over-run  with  a  multiplicity  of 
airs ;  becaufe  there  are  few  confident 

bodies 


bodies  but  what,  by  a  proper  encher- 
cifis,  may  be  made  to  yield  a  volatile 
elaftic  vapour. 

It  was  always  well  known  to  a  clafs 
of  philosophers  now  out  of  date,  that  the 
narts  of  all  confident  bodies  were  bound 

A 

together  by  a  iecret  acid  principle  ;  an 

r 

embodied  ether,  which  acis  as  the  great 
principle  of  adhelive  attraction  every 
where.  When  this  is  unbound,  it  ma¬ 
il  if  efts  itfelf  in  the  form  of  an  elaftic 
acid  vapour,  coercible  in  different  de¬ 
grees,  according  to  the  nature  of  the 
bodies  it  is  expelled  from. 

T h  r  s  acid  principle  is  ib  univerfal, 
that  it  is  known  to  lodge  in  all  alkalis 
themfelves,  excepting  calcified  ones ; 
and  calcification  is  no  more  than  ex¬ 
pelling  this  acid  from  calcareous  alka¬ 
line  fubftances.  To  the  particular  mo¬ 
dification  of  this  acid  in  the  fulphur  of 
iron,  -is  owing  the  principle  of  magne-- 
tifm  itfelf. 

Tiie 
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Th  e  nature  of  acidity  has  not  been 
fufficiently  enquired  into.  Phyficians 
fay  acids  are  cold,  and  prefcribe  them 
with  that  intention.  Chymifts  fay  they 
are  hot,  and  burn  every  thing.  Con¬ 
centrated,  they  have  a  corrofive  burn¬ 
ing  attraction  ;  diluted,  they  cool  by 
attraction,  damping  and  fixing  to  them- 
felves  thele  particles  of  fubftances  which 
have  generated  moft  heat,  or  have  the 

ftrongeft  tendency  to  do  fb. - What 

is  the  reafbn  that  both  lightning  and 
eleCtricity  often  excite  a  fulphureous 
finell  ? 

It  was  an  old  opinion  in  phyfics,  that 
common  air  is  impregnated. either  with 
the  nitrous  acid,  or  with  nitre  itfelf: 
hence  the  phenomenon  of  freezing  was 
explained  by  that  hypothecs.  That 
there  is  an  affinity  between  the  nitrous 
acid  and  common  air  is  highly  prefiime- 
able :  but  it  is  much  more  likely  that 
that  acid  is  the  univerfal  acid,  aflociated 
with  fome  particles  of  the  common 

U  air, 
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air,  than  that  common  air  is  that 
acid. 

i 

The  common  air  may  not  impro¬ 
perly  be  called  the  phlogifton,  without 
which  no  other  combuftible  fobftance 
containing  the  terrcftrial  phlogifton, 
can  deflagrate  or  be  confomed. 

There  is  one  property  or  character 
of  common  air,  which  eflentially  dif1 
tinmufhcs  it  from  all  other  known  fob- 

O  ' 

fiances ;  and  which  naturalifls  fliould 
have  fatisfied  themfelves,  whether  any 
of  their  elaftic  efHuvias  pofiefled,  before 
they  had  confounded  them  even  in 
name  with  the  common  air.— Common 
air  as  invariably  rufoes  into  a  fire,  or 
prefles  toward  any  foch  centre  of  mo¬ 
tion,  as  all  other  fobftances  recede,  or 
are  impelled  by  the  receding  energy  of 
light,  from  luch  a  centre. 

V  t  t  *  '  '  ~  . 

w  ......  i  l  *  •  I  - 

There  is  a  very  obvious  phcenome- 
lion,  which  yet  I  do  not  remember  to 

have 
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liave  been  noticed  by  any  natural  id, 
that  ieems  to  indraft  that  we  are  con- 
dandy  receiving  recruits  of  common 
air,  if  not  from  water,  at  lead  from  the 
earth,  through  the  water  that  covers  it. 

•A  '  ’  y  ■ 

Ice  is  well  known  to  be  full  of  air 
bubbles ;  and  that  thefe  are  not  gene- 

.  \  l  l  *  :  J  i  y-' 

rated  in  dr  extricated  from  the  water 
immediately’  freezing,  is  evident  from 

*  ‘  v  ■  A  g  •  ■*.  J 

tliis  obfervation.  By  examining  a  pond 
or  any  piece  of  (landing  water,  whole 
bottom  is  covered  with  ftones  of  elide- 
rent  fiz.es,  after  it  is  frozen  oyer,  one 
will  always  oblerve  the  air  bubbles  in 
tire  ice  over  tire  ftones,  larger  both  in 
fize  and  in  quantity ;  not  indeed  per¬ 
pendicularly  over  the  ftones,  but  col¬ 
lected  in  irregular  circumlcribing  lines, 
defining  both  the  form  and  the  fize  of 
eath  ftone ;  Which  leems  to  imply  that 
the  air  afeending  out  of  the  earth,  where 
the  ftones  lie,  through  the  water,  is 
turned  from  its  perpendicular  afeent 
by  the  ftones,  and  then  riles  perpendicu¬ 
larly  round  their  edges  towards  the  fiir- 

U  a  lace, 
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face,  till  it  is  arrefted  by  the  ice  on  the 
furface. 

If  we  could  pay  a  quick  and  fagaci- 
ous  attention  to  the  procefles  that  Na¬ 
ture  is  conftantly  carrying  on,  on  every 
hand  of  us,  we  might  be  flocked  with 
an  endlefs  fund  of  inftructing  obferva- 
tions  and  phoenomena,  without  the  ex¬ 
pence  of  an  apparatus  for  them. 

I  hope.  Sir,  you  will  excuie  me  for 
the  liberty  I  have  taken  to  trouble  you 
with  thefe  thoughts  on  Light  and  Air, 
that  are  thrown  but  unartfully  together 
in  the  foregoing  letters. 

I  am,  with  refpecl 

and  efteem,  Six*,  &c. 
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